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Maximum Comfort
Elastomer Constructiol - This special
material provides a comfortable, positive
grip. UIe compact design fits the natural
curve of your fingers and hand - especially
welcome during long operating times.

Bad<hl Keypad - Ample spacing between
kC)'S for positive, error free operation.

Large Display - Indicates 17 different
functions, bauery capacity and

subband frequency

Full Crassband Duplex Operation
Dual Bond Receive Capability - Permits
reception ofanother band {i.e.: 440 MHz on
the le-TIIA).
full Crossband Duplex Operation - Possible
with the unique "whisper mode" microphone
(standard) for telephone type Qs<rs.

6 Haurs Operating TIme­
Low Power Consumption - Consumes only
8 rnA while standing by
Auto Power (o"'rol- Conserves the battery
bymonitoring the repeater signal strength
and selecting the best matching output power
from; levels (down to 1; m\\1.
Auto Low Power Function - Automatically
selects IS mW just before battery exhaustion
so you can complete your QSO,
• s.s to 6 houf'l wilh I:U d"'l' cydt (TI hlllh : RX , liUr'I<lb\')

Battery Capadty Indicator ­
Shows battery capacity.

New Scanning
Standards

Ultra High Speed Stan ­
3 to 4 times faster than
most other handhclds

(33 channels/sec" 12.5
memory chzsec.) .
Bonus Bond - Can be

scanned while the
main band is being
scanned (e.g.: 70 ern
for the ic T2 IA).

6 Priority Watch Modes - Check for other
signals while operating on a \TO frequency,

U1tra-Canvenient
Repeater Operations

Subaudible Tone Scon - Detects, displays
andprograms the lone frequency into the
\TO. Permits access to a repeater when you
don't know the tone frequency.
Auto Repeater Function - Automatically
activates repeater settings (duplex Ox/OFF,
duplex direction, tone encoder OWOfF)
when the operating frequency falls in the
repeater output range.
Repeater Memory - Quickly recall settings
of your last worked repeater (RPT-M key).
S DTMF Memories - Automatically dial your
favori te telephone numbers,
Selectable DTMF Transmission Speed ­
Adjust the lC-T2 1A1I4 1A to the capabilities of
the repeater (Scps, 2.5 cps, J.6cps, 1cps) .

Pawerful 6 WOutput Power'
Our newlydesigned SC- 1257 power module
provides all the power necessary to reach
fringe areas. Accepts 4-16 V input.
• 'Iilll. l H ¥ DC powtT """1'« .

Innavative Memary Functions
114 Memory Channels - Store all repeater
infonnation.
Memory Select Channels - For quick
access, up to 30 can be designated ~temory

Select Channels.
Memory Transfer - Quickly transfers a
memory channel's contents to \CO. Useful for
searching for signals near a memory channel.
EEPROM - Memol'}' information is retained
virtually fort.....er;

And More!
• (ncludr!i Fk1ibII' .4.D1nl1ll., 1ldI: llip. Ibnlhtnp.
~ "i-Cd &an! I':rl; ond~

• BuiIt·inhgnCodl'~. Poo:l<~ Ilftp "
Tono: Sq....-kb
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~
Economy Frequency Counler
1·1300 MHZ, 3 gale times,
Hold switch
(No ATH or Bar Graph) ....$119.

k ATHTM Series
d Below '200!!

A TH 'M SERIES FEATURES:
• Easy to use - simple controls
• Ultra fast response time
• Extra BRIGHT LED digits
• AC or Battery operation
• Maximized sensitivity

ACCESSORIES
#CC·90 Soft Case for all models $12.
#TA·90 Telescope BNC antenna 12.
#TA-90-L Telescope Elbow BNG antenoa 16.
#RD·l50 150 MHZ Rubber Duck antenna 16.
#RD-2750 27 & 50 MHZ Rubber Duck antenna 28.
#RD-450 450 MHZ Rubber Duck antenna 16.
#RD-800 Cellular phone band RD antenna ....•.•,.29.
t CI6A ABOVE 7 items, SAVE $3099.
#M-207-IG tmertace Gable MFJ ant. analyzers 10.
#P-ll 0 200 MHZ lX-lOX probe 39.
#LP-22 Low Pass. Audio probe 25.
#DG-10 Direct, 50 OHM probe 20.

ATH-1D ATH-15 ATH-30 ATH-5D
$149 $189 $249 $289
reg $ 1 79 reg $235 reg $299 reg $339

FREQUENCY RANGE 1 MHZ - 1 MHZ - 1 MHZ · 5 HZ ·
1200MHZ 1500MHZ 2800 MHZ 2800 MHZ

AUTO TRIGGER & HOLD YES YES YES YES
SIGNAL BAR GRAPH NO YES YES YES

LOW BATTERY IND. NO YES YES YES

ONE-SHOT & RESET NO OPTIONAL YES YES
HI-Z LOW RANGE NO NO NO YES

OPTION , H5T ·15 is a high accuracy, high stability, time base upgrade thai
can be ordered with any ATH series model (0.2PPM TCXQ) $100.

Extend readablilty distance with • $49 ea.
#l P-60 DC - 60 MHZ #BP-15O 130 · 500 MHZ
#HP-400 400 - 1500 MHZ #HP-BOO 800 ·2000 MHZ

f B P-4 $189
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•
160-10 Meters PLUS 6 Meter Transceiver

1 All-Mode Operation (SSB,CW,AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but without 6
meters and built-in antenna tuner.

* JST·145 COMING SOON *
2 MOSFET POWER AM PLIFIER. Final PA utilizes RF MOSFETs

10 ach ieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUNER. Auto tuner included as
standard equipment. Tuner settings are automatically stored
in memory for fast QSY.

4 MULTIPLE ANTEN NA SELECTION· Three antenna connec­
tions are user selectable from front panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER -roo kHz-3D MHz, plus 48­
54 MHz receiver. Electronically tuned front-end filtering, quad­
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (> l00dB) and 3rd order
ICP of +20dBm.

6 IF BANDWIDTH FLEXIBILITY · Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for zno and 3rd IF optional.

7 QRM SUPPRESSION · Other interference rejection features
include Passband Shift (PBS). dual noise blanker, a-step AF atten­
uation. IF notch filter . selectable AGC and all-mode squelch.

8 NOTCH TRACKING · Once tuned , the IF notch filter wi ll track the
offending heterodyne (::+:: 10 Khz) if the VFO frequency is changed.

9 DDS PHASE LOCK LOOP SYSTEM. A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

10 CW FEATURES · Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm .

11 DUAL VFOs . Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band­
width and other important parameters for each band.

12 200 MEMORIES · Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidth.

13 COMPUTER INTERFACE· Built-in RS-232C interface for
advanced computer applications.

14 ERGONOMIC LAYOUT . Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper­
ation.

15 HEAVY- DUTY POWER SUPPLY· Buil t-in switching powe r
supply with Power Factor Correction (PFC) and "silent" cooling
system designed for continuous transmission at maximum
output.
"This dew;e has not been approved by the Federal CommunicationsCommiss;on. This
oovice is nOI. and may not be. offered tor sale Of lease.o r sold or ~ased unlilthe approval
of the FCC has been obtained."

[~RCI dapan Radio Co.,.lJd.
430 Park Ave., 2nd Floor New York, NY t0022 Phone: (212) 355-1180 Fax : (212) 319-5227

CIRCLE 159 ON READER SERVICE CARD
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Number 1 on yOU' Feedback card

Wayne Green W2NSDjl

NEVER SAY DIE

The first was the MrTS Altair 8800, but
that lacked 8 lew things. It came in kit
form and had no operating sollware at
all. A few months later Bill Gales
Showed up at MITS in Albuq uerque
with his jury-ngged BASIC. The way I
recall it , he'd written a BASIC inter­
preter lor tile aooa chip as an exercise
in his computer course at Harva rd.
When the Altair came along, desper­
ately nee<:ting somethng to make it do
more than be an expensive paper­
weight, he cobbled his interpreter so it
would work on Ihe 8080 chip , left
school, and went to work for MITS.
He's doing tairly well.

Commodore came out with a PET
microcomputer in around March 19n,
but it had a stupid square keyboard,
and 8 marketing plan designed to
screw any dealers who sucked inlO try ­
Ing to seI it. My recolection Is that Jack
Tramiel, the president, sel up tIis own
separate maft order tsm, Conle~ry
Marketing, In Ben senville, out near
Chicago, just to sell the PETs. He re­
' used to let Commodore run any ads
lor the computer, with only his mail or­
der film advertising. I viSited the factory
in California where I was told thaI only
alter his maRorder (;:()l'lllanY had 81 the
inyenlory they needed WOUld Com­
modore ship any units to dealers.

But to use the PET you had to load
BASIC I rom a eeesette. and so on.
Slow. By me l ime Radio Shack an­
nounced their TRS-80 Model l, the cus­
tomers were ready lor it.

I realized thai !he only pradlcal way
10 provide the software these micro­
COI'Jl>UlefS were going 10 need was 10
manufacture and saY it in quantity. Up
mtil then we had the mainframe rom­
pulers , slart ing in the million-dollar
range, CQrT1lIel& with horrendously ex­
pensive scttware. also running in the
mi llion-dollar range . T hen came Ihe
mini~ersin the $100,000 bracket.
The software for these systems was
custom-developed lor each user and
also ran aroood $100,000 on !he ever­
age, So I figInd that now that we had
$10,000 computer systems we were
going to have 10 get soft-ware costs
ecen too, and thaI me ant mass pro­
duction. That's wilen I started Instant
Software.

My approach was simple. I got the
readers 0 ' my ma gaz ine s to send in
soItware they'd developed for possible
dstrbution. t set up a lab witll around
30 work statiOnS so we coutcl COief the
~')SI popular micros. h'lComing soft­
ware was then evaluated by my people
and the best of it was put Into shape for
prOWClion. We started out with a lunar
lander, and went on to develop all kinds
of games, educational sluff, and qu ~e a
lew rattrer good business prog rams.
Our Typing Teacher won prizes, as did
our geography programs.

Ooe of !he best was Business Anal­
ysis. Thot.M;tl that was designed 10'" the
Modell, and later it was updaled lor ee
Model III. tt was so tar beyond anyttlng
I've seen since that it is frustrating, I
su re wish some thing li ke that was
available 'or my Mac. It there's a pro-

Continued on page 74

ng an audiO modUlated FM Signal and
(fvi(Ing it down. ters say you ward 10

have a nice, fulllrequency al.do Signal.
We could even slart with the normal 75
kHz commercial FM bandwidth, modu­
lating it at 100 MHz, right up in the mid­
dle 0' the FM band. Now we diYk:le it by
5 twice and we've got a 4 MHz signal
with 3 kHz bandwidth. Any reason we
can't transmit that on 75m and have
one heck 01 an FM channel?

To receive it you'd want to rt'VJ1t4l1y
times 5 twice. This woukllake your 455
kHz IF Signal and lTlOIIe it to 284.375
MHz. A local oscillalor at 273.675 MHz
would give you your 10.7 MHz IF signal
for any FM receiver to detect.

Well, if we can do that for FM, how
about a 6 MHz-wide TV signal? Well,
we'd have 10 start at around 2500 MHz
and divide down by 5 tout limes. Thai
would again give us a .. MHz oulput,
but with ±9.6 kHz 01 rnocIulation. Not
bad for ATV on 75m, eh?

Now please tell me why this wonl
work , Then I'll pass the word to
George, who has tested his FM idea on
the air with a cooperafing AM broad·
cast station and found it to work just
fine. He's been exhibiting at the NAB
conventions, looking for a sponsoring
company to gel invotved. He's found
that if lhe AM station keeps tts AM
modulation at around 85% there is no
de tectable in terlerence between the
AM signal and tile mia<Hl'lCldulated FM
signal on the same carrier.

As George points out, the exciters
used for early FM transmitters started
out at around 11 5 kHz with :187 Hz
phase modulatiOn and then mult ipfied
that up 664 limes to the 0U\pUt channel.
sauce for the goose.

Th e concepl was good enough 10
get George a Tectmology Award !torn
The Sociely 01 Broadcast Engineers in
1992. aut is ~ enough to get you to give
~ a try?

Progress

So here we are i'l 1994. And here I
am USing a Macintosh PowerBook lor
rrost of my work. And here I am without
a sirrple program 10 keep track of and
display the sales 01 my enterprises.
This is ridiculous!

The f irst practical microcomputer
was the Radio Shack TRS-SO, which
debuted in August 1977, Just two years
after Ihe first micro was announced.

cont inue to re-e le ct them, so why
shoukllhey care what you think?

Now, • you coukl san getting SOrT'l8

petitions going among your lamily,
friends and co-workers, promising 10
unerect them if they sell 011 your her­
itage of ham microwave frequencies,
we might get somewhere, It would take
ham clubs In all 50 states to pull it off.
One tiling you can bet on, 1'1 be watch­
ing the ham club newsletters. looking

tor some si\1lS that someone out !here
gives a darm about the hobby, II eNery

ham dub in the country started getting
petitions signed, with copies to their
congressmen and me, we might end up
with bigger salellite bandS Instead of
diced and sliced baloney.

Or you can wail lor the ARRL 10 do
somellling, whiCh I doubt will ever hap.
pen,

What will do with a ton of petitions?
I've been a registered Washington l0b­
byist for over 20 yeArs now, so I know
exactly whal to do, I' ve been down
mere before waving a Sheaf 01peuto ns
and wa tched the reecucn Th at was
what got us the hearing before the FCC
Commissioners 20 years ago, the one
whlctl resulted in the biggest changes
in ham rules in the history 01 the hobtIy.
That's when we got back CU" repeater

""""Yes, Congress is OJn by eeees. but
they also are inlluenced by cartons of
petitions. Heavily influenced. If they get
unelected they're suddenly off the lob­
byist gravy train.

But heck, it's only 25 MHz of a band
we aren't using, so who cares. Right?
Never mind that the carrers nose is in
the tent.

Poor. Dumb Wayne

A lew years ago I got an illleresling
jetter from George W9EJY proposing a
rid iculous new mocutancn approach.
Imagine being able to put a 75 MHz FM
signal out on an AM broadcast trans­
mitten An obviOUsly crazy idea.

But George had stirred up an idea
I'd had years belore , , , an idea Itlal
seemed logical , but if 90, why wasn' I
being used'? I Itlink I even wrote about
lllis in an editorial maybe 20 years or
so ago. So I ran the idea by a eseoest
'riend of mine to see if he rould shoot it
down. He hemmed and awed.

What George has done , , , what I'd
wondered about years ago . . . was Iak·

Here They Go!
Yes, I know you're busy Iigtltiog the

pile ups on 20m and could care less
about our 2400 MHz band. You're 10­
cosec on the here and now and donl
want to be bothered about five or 10
years from now. Let the future take
care 01 nsen

The only reason we have our coon­
try is that a bunch of fanaties Ioughtlor
it a cou ple hundred years a9O_ They
believed in what they were doing. I'm
sure glad there 's no way for them 10
see what a mess you've made ol their
vision and hopes. Yep, you. You're the
man. You're the one who has been reo
electlng your crooks to Washing ton,
and n's Congress Ihal's made the big
mess we're trying 10 cope with.

Well, Congress is al it again. This
time they're IPobbing 25 MHz ol one 01
)'OU" unused UHF bands and putting it
14llor auctiOn. with the p'ooeeds to go
toward supporting even more Congres­
sional pork. Theyl gel billiOns for iI:.

Our 2390-2450 MHz band Is ee first
on the block, with recommendations for
sel ling off the 2390-2400 and 2402­
2417 segmenls. They' re graciously
planning 10 leave us the 2400-2402
segme nt for our satell ite communica·
scos. They've also targeted 2300-2310
lor later sale. Than carve 35 MHz from
our 70 MHz aeccatco. Hatll

In a few years we'll either have a
healtlly amateur radio hobby which Is
largely satellite oriented or we' ll be a
vag ue footnote in the history books.
The world is going high-speed digilal
and leaving us behind in the dust.

So what can you do about all tIlis?
Probably not 1n.JCh. You've bel the fatm
on the ARAL and they're unlikely to
take any aclion that could change
things. Congress is run by bees. witll
the biggest bribes going to the scoccm­
mitlee members. Let me be blu nt
. . . how much money have you person­
ally donated 10 your COOQressmen's reo
election fund? I'm wiUing 10 bel that aU
500,000 01 tile hams who may still be
alive have donated wei U'lder $50.000.
Ten cents a head, We ll, a dime may
have been big money when old man
Rockefeller was handing 'em out in the
1930S, but we cent even bother to lean
over to pick up a dime on the street
these days. With Congress you get
what you pay lor and not anything ex·
Ira. They know you're so Slupid you will

4 73 Amateur RadiO Today· Jufy, 1994



Conneclor.
Pl -259

Connector:
"C

length:
4' 10'

CH-32 Miracle Baby
1461446MHzHTAntenna
Gain &Wave: OdB 'II wa~e
MIX Powar: 10 warts
llnglh: 1.75-
Connector: SNC

,-----, CK·5M Delu,!
Cab~ .l.sse<nbIV
13feet doIlbie $hie'lded
I'eI\' low loss toa" 12'"
fIG·1SS tel\Qn coax. Gold
plated UHf (PI.-2$I5O­
m-.
CK-5M5 00:1u.~--L .J SneISCK-5IrI.lIIlll1...-

MOBILE
ANTENNA

PRODUCTS

CX-22~"'MO Tri-B.nl 146tl2OJ446MHz. wlFoid-{)ver, No Gnu '(l Plane Required
Glil &Win: VSWR: Mu Power. lIngt1l: Connector:
145MHz 2.15d3i ~ wa~ 1.5;1 100m 3' PL-259or NMO slyle
~Hz3.6dBl ~ WdVe or les:s
446M Hz 5.lMBlIAi WdVe x2

TRI-BAND MOBILE ANTENNAS

HF MOBILE AND HT ANTENNAS

"l -14HS OpbOllal 20 MeIer Coil

FJ.15S In-Band 5211461446MHzwlFold-Ovef
Gain & Wi ve: VSWR: Max Power:
52MHz2.1 5dBi T/. wave 1.51 120 WFM
146MHz45dBi6,; wave Of less
446MHz 7.2dBi~ wave x3

HA-4S Ouad-Rand,HF 0"'"(20)/15112110Meters wlfokHlver
Wi....: YSWR:" Weilhl: lI~: Mu !'ner: CoMtdor.
'11 _ 2:1 or less l lb ,140l. 4'4 12DWSSB Pl·259

(2OOW SSB28MHz)

5H-55 Super Flexib le 1461446MHZ HTAntetma
Glin&WIVe: Mil Power. lenglh:
I46MHz1.SdBi 'I. wave 10 watts 155'
446MHz3.2dBi!,.t wavex2

304M Stondard
Cabie Assem b~
13 5\eel 01 low loss tw
Gold pWd Ulf' IPI.·25~
so-m)COI\I'lIlCI(WS

3D5M S\¥ld¥d
CableAssembt,
SoJrre IS304.... buf 11
.... =

'------'

. '

DUPLEXERS AND MOBILE MOUNTS

@" CH.122$A HighGainHTAnlenna
$.\.Vft , Gain &Wave: 146MHz30dBi~ wave

446MHz55d81~ wavex2
Mil Power. 50 watts
l englh: 35', 2sections, lS"each
Connector. BHC

•

•

Connmor.
PL·259 or
NMOstyle

HM-P2K/F
MomSjlkrlmoc f~atu( I "Il full
n/~x q~lity '

Light we>gM,exto~mf/y
smalll' lT wrthcerar
pocketclip
HM-PZK KtnWOOll Verso'!
HM·P2F: 1con\IY~

St1fldirdi~,

MINI SPEAKER/MIC

-

_---''VW.,-- - -

MODERN, MULTI -BANDANTENNA SYSTEMS

•

. '#e'

Modem, high-performance stations use COMET Antennas,Duplexers,Triplexers and Accessories! COMET products are designed toprovide
an exceptional level of signal Quality and coveragearea. Whether operatingmobileor from your base station,COMET productsmake you
sound good.Noother product line has the selection, convenience. Quality and performance!

... 'h n

7'

DUAL-BAND MOBILE ANTENNAS

fL·67S Dual-Baoo 1461446MHz w!Fold-{)ver, No Gfoond Plane Required
GaiA &WIVe: VSWR: Mn Power: lIn!lh: Connedor:
146MHz4 SdBi ll1wavt! 1510!' 1ess 150wans 4 1 " GOld Paten PU59
446MHl 7.2dBi 'II wavex3

FL·62S Dual-Band 1461446MHzw!fold·Over, No Ground Plane Required
Gain & Wan: YSWR: Max Pow. r: l.nplh: Connector:
146MHz 35<lBi ~ wave '.5:1or less 150 wans 3 5 Gold Plated PL-259
446MHz6.OdBl lA wave x2

B·2:QI8-2UIfMD Dual-Rand 14&1446MHz, cellular Ap pea rance,
No Ground P1a1ll Required
Glil &W'''': YSWfl: Mal Pont': llflltll:
1 46MHz 2 1 5dBi ~_ 1.5:1 or less SO Willts 30"
446MHz 5.Od81 ¥, _ ~

COMET producl1 are available lrom
mos! major dealers. For customer
serstee , or acomplete catalog,
please call us aI800f962·2611 .
We're conlidenl COMET products
and accessories will enable you 10
enjoy Amateur Radio 10 its mnestt
.. c '" co NCG COMPANIES

_

1275 NorthGrave Street
Anaheim, CA 92806
(714)630-4541
FAX (7141630-7024

B-1D/B-1DNMD Dual-Band 1461446MHz, Cel lular l ook-a-li ke
Glin &Wave: VSWR: Mil Powlr: length:
146MHz Od 8l 'A wave t.s.t oress SWlFM 12"
446M Hz 21 5dBi 'll wave

~----- --

~ SB·25/SB-25ICMO Mono·Rand 146MHzwlfold-Qver, No GrOllnd Pane Required
"'~\~ Glin & WIV1I: VSWR: Mil Power. lenglb: Connector.:.-.r 146MHz4,ldBi;t; wave t.si eess l00wFM 4' '1 pt·259 or

center loatled HMO style

@

"..-.~ saoW·5IIMO Dual-Band 14&'446MHz wlfOld-Qver, No Ground Plane ReQ utre!l
$.~\~ Gl i~ &w..,.: YSWR: .,1Power. luglb: Colllltctor.
~ 146MHz 3.Od8l \+ wave 1.5:1or less l20WFM 38' pt-259 or

I ::~ S :::~ 2 ; '"O~

~
$B·2/SB-21MO Dual-Band 1461446MHz

$.\.Vft\ Glm &Wive: VSWR: Mu Power: length: Connector:
145MHz2 15dBI'Ilwave t.s.t cress 60WFM te' Pl-259or
445MHz3,BdBi Y! wave NMOstyle

e; SB·7tSB·7I1lMO Dual-Rand 14&446MHl wlfold-Over, No Ground Plane Required
$.~\ Gli, & Wlft: YSWR: Mu ,,",Ir: lIDG1II: Connector:

146MHz 4Sd8l ~ .ave t.s.t e ess 70W FM 4 r P1.·259 or
cenler-lNded HMOsryte

«6MHz 7.U 8I ~ wave 13



LETTERS

J l mes W. Se lrCy WA5WRE,
Poplarv ille lotS In July 01 1992 there
wal an amateur in Picayune, Missis­
sippi. who came up on the local re­
peater there and used all kinds or lour­
letter words, complaining about a worn­
M driver culling him off In traffic. As he
was spouting off over the air, I cal led
the FCC office in New Orleans and let
an FCC engineer 'i51M lor a solid l ive
minutes. He told me that there was
nothing the FCC could ee. for they
could not · define" what was obscene.
Wei , I chewed that. and att&l' c:holIing a
rew limes I managed 10 $Wallow it.

Now (April 1) I've had a non-ham
come up on my machine here in
Poplarvill e, use our ectceercn. and
never sign. We caught the indiVidual,
called the FCC. talked to the same en­
gineer. and were lold, "There's nothing
we can do, for we didn't witness the
OSO." Not on ly thaI. but a business
whose Owner Is an Extra Class ama­
teur sold him the radio.

Well, needless 10 say, Ihis upset me,
but what really hurts is that word got
oul about me FCC's "non-action: and
now one or my students has dropped
OUI 01 ctass and is operating 00 ama­
teur trequencies with a bogus call, stat­
ing. "'Why wOfry? The FCC woo't do
anything kl you. so why go IIlrougtllhe
headache 01 WOf1cing lor a license?"

I've been an amateur IOf 42 years
and lran ldy, I've reached the poin t
where I can' blame him. It's ~ke going
to a war without your leaders. What are
you supposed to do? W ith no FCC
backing. there is no chance 01 winning.

I don't operate HF at all, but il l did I
think I would modify it for CB so thai
when the time comes I'll be ready.

James- You haven't been reading
my editorials. Tsk.

As I've explained, IhB FCC is unaer·
staffed and underpeid , and doesn 't
want to be bothered witt! amateur ra­
dio, If we aggravate them very- much
they" get more interested in ending the
hobby. Alter an, /he FCC people get no
benefit from hams.

We're no Iooger IMng tot' to any part
01 our charter, so the Jess we botfler
them, the longer we'/1 be able to use
/tie Dil/iOnS 01 cJoJ/ars in spectrum we've
inherited.

TIle fact is that wilen there is a local
problem it's up to the local amateurs 10
take the solution of the problem as
tt!eir responsibility. You canl expecl lhe
FCC to spend money to help. After al/,
how much money are you paying for
your Ik:ense? Zilch. Ana what else are
you contributing to /he commonweal?
Not vel)' much.

The best rule is not to poke /he bear
~le its sleeping.

73 • •• Wayne

Kev in Elliott N0VNP, on the 73
88S Wayne, I want to thank you IOf a
lew 01 the things you have unknowingly
given me. You and your mag, in the
early small-size rormet. gal me inter­
ested in ham radio, via the articles and

Number 2 on your Feedback card

From the Ham Shack

your grasp of the ham COl '.'lUnity. You
gave me the chance to enter through
reading the vario us articles and , 01
course, your comments.

I bought your tapes in 1978 10 learn
Morse code. You had a rather odd idea
01 sending last. with the spacing in the
range needed . With me it was 5 WPM
that gol me into the area I thoughl I
would not be able to altain. The nwner­
ous magazines thai my ElmElf gave me
to read, yours and others, were what
got the lheory 10 begin 10 make a bit 01
sense. But no matter what SUbject I
wanted to find. articles in your 73 mag­
azine were what I came bado: 10. Your
D1lS and DXpeditions allowed me and
othefS Ihe chance 10 see what lhiS h0b­
by is all about.

I went on to gel my General ticket
and worked about 175 countries. Via
moving and a cwoce I lost about all of
my gear and my aSL cards , I lost
yours in a fire, and tnet was probably
one or me most treasured of the bunch,
I had the early ciooertco. Walvis Bay,
on the second day they used thai call,
and others, but my W2NSOIl card was
at the top 01 the list. You were nice
e nough to send me a c ard a few
months back to replace the one I lost.
ancI l thank you.

Last saturday I tooe my Advanced
lest, which I passed wi th ease, in a
laf1l8 part thanks to reading end leam­
ilg. Even al age 41 my dreams conlin­
ue. thanks to your magazine . My Ii·
cense was reinslaled from my l irst call
(W BO YHG ) to N0VNP because I
strayed Irom Ihe hobby thai I have
grown 10 love. But. finding your bigger·
size magazine on me newsstand one
day about two yea rs ago relit the li re
thai I hadn't realized had gone oul.

Wayne , thanks for th e memories
that you have given me and lor the en­
joyment thaI each month I discover in
the pa ges 01 you r publication . Don'!
change now- I'm too old 10 be con­.....

By the way, I am gelling remarried
on August 6 and my IullJre bride will be
a ham by then as well. She is taking
her Tectl (with code) class from a local
group, and In large part I can thank you
for that as well. Your editorials aboul
education have a very specia l meaning
to us. May all your skip be long and the
scuba diving safe,

Gary Moeller N8WVV, from the 73
BBS I love your editorial s. They are
one 01 the fi rst things I read ea ch
mo nth when I get my copy of 73.
Please keep prodding us-heaven
knows. we need someone 10 keep us
thinking. The rest 01 society seems to
want us 10 go brain ceee and you are
helping 10 keep us alive.

Irving L Chidsey, Havre de Grace
ao Wayne, I was perusing my son's
copy 01 the April issue of 73 and noted
your column on -Good Science and
Bad Science." The Quali ty 01 wha t
passes for science in public discusSion
has long been a concern 01mine. I am

glad to know that it is also a concern or
yours, but I am puzzled by your choice
01 examples. lor we seem to be on 0p­

cosne sides 01 several issues, and I
wou ld like 10 know what your Ctitena
were. For most 01 trr'f profeSSiOnal ca­
reer I was part 0I 1he Rockel!\Jpper At­
mosphere program at the Army's Bal­
listic Research laboralory, classified as
a phySiCist, or a research scientist, or a
research engineer, at the whim 01 the
personnel oll ice . My criteria are that as
much as posSible I check with the ref­
ereed journals (more dillicult Since I re­
tired two years ago), and that I under­
stand the underlying science. Now thai
I can no longer eas ily read refereed
toumals. I use The American Scientist,
published by Sigma Chi, The Scientific
American. Sdance, and Nature when I
can get them. and books PLtJIi$hed by
recognized scientists. I don't own a
copy aI Go-e's boc:lk. but ifl lid, I woulcl
read it 10 check his understanding 01
the issues, not to i~ mine.

My reading aI the SCl8n1IfiC journals
tells me that scient ists are worr ied
about acid rain and rts ellects on the
more fragile ecosystems. The first arti·
cies about the increase in enrosoneoc
CO2 appeared in the Joumal 0 / Geo­
physical Research, etc" during the mid
'60s, and SCientists have been con­
cerne d about the proba bl e ccnse­
coerces.-global warming and a rise in
the sea level, since the early '70s. It
was also the SCientists who discovered
the ozone hole over the South POle.
and they have made great strides in
understanding what causes iI. The at­
mospheriC science axTY'I'lUrliIy stiU be­
lieves that a nuclear wint9f was the ex·
peered aftermath 01 an all-out nuclear
exchange between the United Stales
and the USSR. Frankly, I'm quite happy
that we didn't try that experiment. Aller
Ihe Gulf War, one very earnest. very
proliric, and very wrong nut lIooded
several discussion groups on the lnter­
net with predictions of doom because
they thoughl the very extensive slTlO4l.e
clouds from the burning oil fields would
cause a Gulf War winter. There was a
Quite measurable cooling where the
clouds persisted, about what the theory
predicted. but it wenl away when the
l ires stopped . To that extent. the nucle·
ar wioIer theory has been validated.

yOU" other exan1)les are Irom fields
further from trft espertee. but I believe
that most a1them are valid concems. I
agree that the Alar scare was a paniC
attack that grew because the scientists
hadnl done their research yel. It is true
that we won't run out of oil 'til Quite
awhile after the turn 01the century, but
we now have to do much at our drilling
in very dangerous and inhOspitable
places, and it is getting harder and
harder to lind major oil fields. We are
losing IOPsall and we are paving over,
or developing, muctl of our best crop­
land: the county I live in has losl over
hall its farmland to development in the
last 40 years. There are areas in our
country where the wa te r table has
dropped several hundred teet oYer the
last few decades. The example that
comes to mind is the Ogallala aquifer
in the Plains sta tes : on Long Island ,
sea water has moved in to replace
potable grolXod water. I think that such
examples can be reasonably described
as using up our ground water,

Some c mer examples 0 1 bad sci ­
ence, or at least premature ly an­
nounced SCience that didn't pan out,
are the 4th state aI water, cok:I lusion ,
unlimited' Oit , and laetrile. Several 01
\hem were trul'Tll9\e(f by the press be­
lore they had gone through the scientif­
ic review process. Unfortunately, the
jocoest protagonists on both sides 01
these Questions tend to be the most ir­
responsible. and the SCientists may be
left Oul 01the public discussion.

Remember, we do our science out
in the open, and In some cases me set­
ence gets communicated to the public
while il Is still being baked: the press
likes 10 get its stories while they are still
hot, without waiting for all Questions to
be threshed out in the review process.
In severa l of these cases, the ne ws
was published 100 SOOfl; the "good sto­
r( was a false lead. an error which the
SCientific COl. munity corrected as soon
as II coulcl . The alternative is to study
the phenomena in secret. and only in­
form the public when all the research is
done and all doubts removed. I don't
think thai secret SCience is either ccssr­
ble or desirable in a free society, and
you would be among the firsl lo object
il it were tried, Absent carefuuv-con­
trolled release of only assured results,
we have to let the work in progress
ha ng out in public and la ke our
chances that the publiC will sometimes
be led as tra y. AgaIn, I would like to
know what your Ctileria were fOf cocos­
ing your examples so I may understand
why we diner.

Irving-Yes. '"' do differ. But it you
do same homel4Offt:. f thlnk _ .. be in
agreement. I suggest you read Envi ­
ronmental Overk ill Dy Dixie Lee Ray.
the former Governor of Washlngfon
and Chairman of the Atomic Energy
Commission, Assislanl Secretary 01
State, etc. The publisher is Regnery
Gateway Commission, $20. 260 p .
Then read Ecoscam by Ronald Bailey,
51. Martin 's Press, 228 p.

These two Dooks, plus several an­
ers I've read, all agree that /he ozone
hole is baloney. and cIitto global warm­
Ing and me coming iCe age. Even the
nuclear winter data has /:Jgen seriOusly
challenged in Scie ntific Ameriean, as
has acid rain. Ray demolishes tha t
bugaboo. too (pages 147-150).

Remember thai no scientifIC issue
can De reSOlved by strong ly -held
belie f, no malter ho w emine nt the
authority.

You are indeed out of louch when it
comes to cold fusion. Tskl The pre­
miere issue of "Cold Fusson" magazine
is in my hands: 100 pages, with arlicles
by several well-known scientists.
Copies of the magazine are $1 0 , i f
you're interested in coming up to speed
on something you tIe/leve dkin ~ "pan
out. "

You men tioned Laetr i le, which
makes me woncJer hOw much you've
read about It. Not much, I'll bet. How
about whal/he AMA cIic1 to Hoxsey and
to KreDiozen7 You 'll wa nt to read
Racketeering In Medicine . The Sup­
pressiOn 01 Alternalives by Dr. Carter,
Hamp ton Roads Press. $ 13 . 360 p.
Gcodbook

You also might read Impure Science
by Bell, Wiley, $23, 300 p. Cheers . . .
Wayne iii
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LNW-(*)
MINIATURE

I PREAMP
O NLY $29 kA, $44 .-sa_

• GaAs FEr Preamp sO'T* to LNG. ex·
cepl des9"8d for loW ee.t & smal slze.
~ 5/trW ~ 1-S/ B"l a 3/ 4·H. EasIly
lI1ClI.fts in rrwty radios.
"Spooly lUWIg _ :~ J5~ :6-~

go. ' 10. 1:lO-1511 150-100. ltJO.uo. 400-500~

HELICAL RESONATOR
PREAMPS
GaAs fET preamps
wittl heIic8I reson­
iJtOrS reduee Inter·
mod &. CI'OM-band
int8l1erenee in criIicaI appIii alio IS.
loIOOEL HRG-('), $10 vhf, $110 uhf.
' S/>eoI'r U'Iing~ 142· 150. 150-ffl2. IQ.
17• • 21»». 420.70.

LNG-(')
ONLY $59-.1.....

LNS-(')
IN-LINE
PREAMP
ONLy $89 ...$119__
- GaAs FEr f'rearTlI Wllh teataes sO'T*
to LNG series. excepl a~1Iy
SWItches out of line during transmit
use wrth base or mobile triWlSC8iYers up
to 25W, T~ IllOU1br'Q brad<ets indo
or"",*,,, 1WI()It: 120- 175, 200-1.0. ... 400-500

RECEIVING
CONVERTERS

FEATURES:
• Very low noise: 0.7diB YhI, O.8dB ut-.
• High gain: 13-2Oc!B, depeids on freq
• WIde dynamll;: range · resist 0Yeri0ad
• Stllble: 1oW·1BedlacIt duilI-gate FET
' Spody U>inl1 _ : 1&-30. ....55, IV· I:;:>.
152·1 12. 1 1O-13ll. -"-10.BOO-MO 1ofI-1z.

""'-cO....... lelslO
... .", VH........
-~.
1OM r8C l iYer.

• Input ranges avail: 50-52. 136·138,
144·146, 145-147, 146·148, 220-222,
222·224 MHz, 432·434. 435-437,
435.5-437.5, and 439.25 (to chan 3),

_ Kit leu case $49, ItJ1 W/cas8 &. BNC
Jadts $14, w&t In caM $99,

TD-3 SUBAUDIBLE TONE DE­
CODER/ENCODER. Adjustable lor
any lone Especially for repeate,., with
remote ccrwcr ac nvetezceectivate provi.
sions " " " . , . k~ $29, wirad & tested S59

MO-202 FSK DATA MOOULATOR &
DE-202 FSK DEMODULATOR R..., up to
1200 baud d'gilal signals tIYough any 1m
transm,tter & ;:r,,~~ _LA
rece,ver t _ , ,U-
Rad'O-lInk j :::t ... ra~ ;~~
compolers. I!" . '"~ I U'
teremetry ,
etc, " " k~eaS49, w&l ea $79

9600 SAUD DIGITAL RF LINKS.
Low-cosl packet networI<ing system.
COrIsistJng 011 MO-96 Mo:tem a'lCI $pllCI8l
versoons 011 OU" 144. 220. or 450MHz FM
Transrnrtter-s and Recervers Interface
directly WIth most TNC', . f ast , eece­
switched PA's output l Sor!'hN CALL.

COR-3 REPEATER CONTROl.LER.
Features adjustable taiJ and time-out
limers, solid-state rela! . counesy beep,
and loca l speaker ampj, ler. ......__ kit $49

CWID. Diode programmable any urre In
\he field. adjustable tone, speed., and
timer , kit $59

COR". C~le COR and CWID all
on one board CMOS logIC for low powoer
~1OI"l EPROU P"OO'"anwned.
spec;:ify call. lui $99, wSt $159

ER. llz'~~ ·
Real Voice ID .J,~, t,r ,·
on one board,
Digital ic records .......... ~
up 10 20 seconds of Of.. Ji.
011 'fCJ'J vOtCEJ. ii'
Can record mult,ple id messages Tad and
bme-OuIt~s_ aJU1esy beep. solid-state
relay to key tr<YlSmltter kit 599, w&l. $149

Versatile DVR·1 DIGITAL VOICE
RECORDER Module. As a v9is:' IP'"
for repeat." s . records your VOICe, USIng
me bu,l t· in microphone or extemal mlc
Jusl lhe th,ng l or f oa hunl ~mlr id ! May
also be used as a coolesl callar 10 play
back one or more messages through your
transmitter al the press 01 a switch, Used
as a radio notepad, ~ can record \he
audio output of a reo&!ver~ up to 20 sec
011 anythong you might wanl to recan Ialer.

Play bad< as
often 15 you
like through a
small external
speaker Ex·
tensive man­
ual lells how
10 use mult l~e

messages and
adapl 10 many
applicatIOnS

....... ". ....... . ..ItIt $59. w&1$99

TD-4 SELECTIVE CALLING Mod·
ule. I/~Ie dtn'i C01llotler with 1
Iatchng outplA. Mutes speaker unt,1
someone cal ls by sendlOll 'fOJ 4-dpgrt It
code Or use ~ WIth a long tt zero dIgrt to
a~ anyone in clutl . Also may be uMd to
coolrol BUtopatch or other single cevce

. .. kil $49. w&t $79

TD·2 DTMF D ECODER/CONTROL­
L E R. 16 dig ils, programmable. teu-ceu
resmctce . Can lum 5 functions onIoff

.... " _k~ $89. wired & tested $149

AP-3 AlfTOPATCH, Use with T0-2 for
repealer autopalch Reverse patch and
phone Itne remote COilllot are SId
............ ,..... IutS89,Wlfed & tested $149

AJ> ·2 SIMPlEX AUTOf>ATCH TIn'lIng
Bowt:l Use .....th above lor simple~ oper-
a11011 U1110ll a transceiver kit $39

pealer, enable eithef open Of closed
access lor repealer Of autopatch, and
enable toll call$, reverse patch, ker·
chU1It Mer, SIte alarm, awe rcer.

_Cf\ange aw speed and tone, beep
delay, tai !mer, and COt.rtesy beep
type at any~ by owner password
proIeCted dtrrI oorrvTW1ds.

. AUldliary receeeee Input tor contJol or
CfOU linking repeater• .

• COlorcoded LED . Ialus Indlcalo....

Also available in rf·tight enclosu res, and with d a ta m odems.
FM EXCITERS: 2W cont,ru:lUS
dAy TCXO & ldal oven options
FCC type .ccepted for com1
high band" uhf.
o TAS1 . 50-54, 143·174, 213-233

MHz ..." kit $109. w&l $169
o TA4S1 420-4 75 MHz

kll $109, w&l $189
• TA901. 902·928 MHz.

(0 5W W); w&t $219

VHF & UHF AMPLIFIERS.
f or 00. $$b. atv Output levels from
lOW to l00w Several models starting at $99

FM RECEIVERS:
o Rl44JR220 FM RECEIVERS for 143·174

or 213·233 MHz. Sensitive lronl end.
o16uV, both crystal & ceramic ,I filters
plus helical resonator front end
for e~ceptional selectivily >100dB al
t 12kHz (besl ava,lable anywherel)
fluller-proof hysteresis squelch;

kit $149, w&1 $219
• R451 FM RCVR, for 420---475 MHz

S,",,1ar 10 above .. Iut $149. w&1 $219
• R901 FM RCVR. lor 902·928MHz

TripIe-conver$iOn, $169, w&1$249

• R76 ECONOMV FM RCVR lor 28-30. 50-54 . 73-76. 143-174 , 213-233 MHz..
w/o heI,cal res, ~ selectiv'ty >l00dB at :t1 2kHz Kits $129. w&l $219

~
~ R76 MONITOR FM RCVR Kit lor 10M, 6M, 73 MHz. 2M. hi-band. or 220
"lfW MHz, IF selectiv'l y 60d B at :t12kHz Great for monitoring repeaters,

amateur calling frequencies, or pad<et radio neqoeoces, and for ~ ster)o

ing to commercial two-way radio, police/ fire frequencies. or weatrer lorecasts ,
Good , tan er kn, too; easy 10 lIS-Sl.ln>ble a'lCI aligrl. . KIt only $591

• R137 WEATHER SATElLITE RCVR lor 137 MHz. Special" fIIt~ tailored lor
wideband 00. Lowest cost reeeeee available kit only $89, &1$149.

o We esc have~ and ,eceo" 'O conveners for 137 MHz, and we carry the
Weather 5at8lbfe H8IIdbook by Ralph TaQ98I1.

You get more features for your dollar with the

A fully microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alene!

Kit $1095; w&t only $12951

XMTRS & RCVRS FOR REPEATERS,
AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

. Available for ltle 143·174, 213·233,
420·475, 902·928 MHz bands,

_fCC type .ceepted to- ccerrercer
service in150 & 450 eeoos.

_Silt coun esy beep types, induding
two pleasant rrUb-tone tusts

-0IMn Of cloMd IC('M' .utopatch,
1olt-clII1 restnct, lkJIo-Osconnect.

• Reverse Autopatch, two types ,
• DTMF CO NTROL: over 45 Iu1cbons
can be controlled by 4-d1Qll dlml
command, via radIO Of telephone ,

-cwner can Inhibit autopatch or reo

REP-200 REPEATER

e REP-200T Voice Message Repeater. As above, e~cept
N EW inducIes Oig~a1 I/oce Recorder. Allows message up to 20 sec. to be

remotely recorded on the air and played baclt at user r~ by
DTMF command. or as a petiodical YOice id. or bottl...m. kit $1145, . &.1only $1395

e ~~~.~~~~~~.~~~.;~~l:~~=:~
REP-200N Repeater. Want 10 use yax ACC controllel", etc.? No probIeml
We'll make you a repeater with rf modules only , ." Kn only $695, w&.t $995
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FCC Amends Message
Forwarding Rules

The Federal Communications Commission
has acted on P.R. Docket 93-85 and has re­
taxed the Amateur Service rules to enable
contemporary message forwarding systems 10
operate at hundreds of characte rs per second
while retaining safeguards to prevent misuse.

A message forwarding system is a group 01
amateur stations participating in a voluntary.
cooperative, interactive arrangement where
communications Irom the control operator of
an originating station are transmitted to one or
more destination stations via forwarding sta­
tions, which mayor may not be automatically
controlled.

Currently, the control operator of each sta­
tion is held individually accountable for each
message retransmitted, resulting in unneces­
sary content review and delays. The Ameri­
can Radio Relay League staled that the obli­
gation of the control operator of the first for­
warding station should be the establ ishment
of the identity of the station originating the
message. DrIly when this is not done should
these control operators be held accountable
for improper message content.

The commission agreed, and thus, the FCC
will hold accountable on ly the license e of the
stalion originating a m essage and the li­
censee of the first station forward ing a mes­
sage in a high-speed message fo rwa rdi ng
system. The licensee of the first forwarding
station must either authenticate the identity of
the stalion from which it accepts communica­
tions on behalf 01 the system, or accept ac­
countabil ity for the content o f the messa ge.
TNX WestJink Report, No, 670. April 21, 1994,

See The Light
A young Missouri company has announced

whatlhey say is the first fiber optic cable sys­
tem for home audio and video application. De­
velopers hope the Mongoose cable system
will soon replace conventional w ire cables
carrying high-fidelity analog signals in runs of
up to 2.4 miles.

Why bother? According to a company vice
president, it is the best way to connect both
audio and video components. "It is non-eon­
ductive, has no impedance, and neither caus­
es nor attracts electrical noise ," V.P. of Devel­
opment of ASM labs Armando Martinez fore­
sees market demand from 00111 amateur and
professional audio and video purists. "The in­
tegrity of the o rig ina l signal is uncompro­
mised,· says Martinez , adding that this is the
first fiber optic system that is plug-eompatible
with conventional equipment.
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New kHz on the Block
The Federal Communications Commission

will hold fr equency spectrum auctions th is
fall, according to Chairman Reed Hundt. The
frequencies heading for the auction block are
to be used to expand mobile commcmca­
tions, which Hundt says has the potential to
become one of the country's la rgest indus­
tries by the end of the century, with at least
87 million customers.

Hundt also says he wants the FCC to pro­
mote competition in the communications in­
dustry, especially for cable TV, so rate regula·
tion can eventually be eliminated . TNX West­
link Report, No, 671, April 30, 1994.

Brain Cells
Energ izer Power Systems and National

Semiconductor Corp. have developed a new
battery that monitors its own power consump­
tion ere provides recharging COITV11unications
with the host equipment, These "smart batter­
e s" are expected to first appear in notebook
computer applications.

The new batteries use nickel-metal-hydride
and nickel-<:admium rechargeable cells . The
internal brains virtually prevent overcharging
and al low for use ful "!lme·left" or "'Yo capacity
remaining" information to display on the host
device.

The announcement comes at a time when
portable electronics equipment use is sky­
rocketing. Duracell International and Intel
Corp. have also joined together to develop a
smart batte ry of their own . TNX Electronic
Engineering Times, Issue 797, May 16, 1994.

FCC Cracks Whip
Fifty-nine Southern California hams are

under order trom the Federal Communica­
tions Commission to retake their amateur ra­
dio license exams or face penalties, accord­
ing to a story In the West/ink Report, The
commission says all o f the licensees in ques­
tion were passed at sessions conducted by
the ARRL-VE C In 1992 and 1993. Those vol­
unteer examiners are also facing government
scrutiny.

In a letter sent to those licensees, the FCC
flatly accused the applicants of Cheating. The
letter says, " ... the irregulartties on your ex­
amination papers indicate that you were ap­
parently given access to the exact (answer)
key used by the volunteer examiners."

Those who we re passed at the suspect
testing se ssions ha ve 60 days to retest.
Those who fail would face downgrade or loss
of license entirely. Refusing 10 retest could re­
sult in more se vere penalties . So far, almost

three dozen Y Es have been suspended in
Southern Cali fornia, in connection with test­
ing trrequrerttlee. under orders of the FCC.
TNX Westlink Report, No. 6 71, Ap ril 30,
1994.

What's Your $ign?
The callsign of your dreams awaits you.

and the prce will be $7. 'rrers the word from
the Federal Communications Commission .
DrI March 11, the FCC released its Notice of
Proposed Rule Making to implement the new
fee assessments lor licensees who were au­
thorized by the 1993 US Budget Act

Item 59 of the NPRM notes fees for ama­
teur "vanity" callsiqns. that are to take effect
whenever the commission 's proposal is finally
approved. The current plan calls for a fee of
$70, or $7 per year for the 1a-year license
term. TNX West/ink Report. No. 671, April 30,
1994.

Top Cop
According to Electronic Engineering Times,

a group of students at the Massachusetts In­
sti tute of Technology recently showed they
were "complete enqmeers" by arranging a
rather sophisticated ere-ct-semester prank.
The article quotes Bob Rivers, Human Re­
source Director at Bose Corp. , saying the
MIT students displayed a number of desirable
qualities his company looks for when hiring
engineers: initiative , leade rship , technical
knowledge, planning and o rganization, and
the ability to handle stress.

So, what did the students do? They some­
how constructed an exact replica of a cam ­
pus police car-right down to a bag of Dunkin
Donuts-and li fted it to the dome of one of
Mlrs main buildings, al l in complete secrecy.
As you can imagine , the story was highly
photographable, and made all the evening
newsca sts in Boston . Riv ers say s these
young engineers also have another trait that
is very desirable in the workplace--a sense
of humor. TNX Electronic Engineering Times,
Issue 797, May 16, 1994.

TNX •••
, , , to all our contributors! You can reach

us by phone at (603) 924'()()58, or by mail at
73 Magazine, 70 Route 202 North, Peterbor­
ough , NH 03458. Or you can reach us on
C o mpuServe ppn 7 0310 ,775 @co mpu­
serve.com; or at the 73 aas at (603) 924·
9343 (300-2400 bps), 8 data bits, no parity,
one-stop bit. News items that don't make it in­
to 73 are often put in our other monthly publi­
cation, Radio Fun. You can also send news
items by FAX at (603) 924 -9327. iii



With Packet Transmi
•
Ion

Satisfy your need for speed with the new PK-96 9600
baud packet controller from AEA.

This high-performance machinecomes standard with
1200 baud AFSK tone signaling, as well as 9600 baud
K9NG and G3RUH compatible direct frequency modu­
lation. The PK-96 makes an excellent terrestrial or
satellite data controller. It can he used for high-speed
data links to eliminate bottlenecks and in­
crease system capacity.

Big capability in a small package is what

you get from the PK-96. Under the hood, there is a 18K
battery-backed MailDrop which is easily expandable to
lOOK. MailDmp allows you to automatically control
third-party traffic and receive and reverse-forward mes­
sages.

Bring your system up to speed. Call AEA's Litera­
ture Request Lineat (800)432-8873 foe more informa­

tion, or call us direct at (206) 774-5554.
Contact your favori te ham radio equip­
ment dealer for the best pricing.

UJ
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The Global Positioning System
An overview.
by Bill Clarke WA4BLC

made via unique individual code sequences .
When the G PS receiver begins tracki ng

the PR..'l sequences from four satellites (the
generally accepted minimum n um ber re ­
quired to provide adequate accuracy), the re ­
ceiver's data processor takes over.

The processor sam ples the receiver 's TOA
values. makes numerous calc ulations and
correctio ns that account for cl ock errors,
ionospheric signal delays, rece iver noise . etc.
Much of the corrective mathematics used in
these calculat ions is va riable from time to
time , The variables are provided to the GPS
receiver as parts of the satellite signal called

th e n aviga t ion me ss age (NAV
Msg).

The NAV-msg is supe rimpo sed
on the satel lite s ignals and contains:
GPS system time of transmission, a
hand-over word (HOW), orbital po­
sition data, clock data, and almanac
data for the remaining satellites in
the constellation, The coeffic ients
for calc ulating UTC and the iono­
spheric delay arc also included in
the NAV-Msg.

T he G PS receiver computes the
po sit ion fix in coo rd in ate te rms.
cons is ting of latitude. long itude,
and altitude.

Note: A G PS position fix re fers
to the electrical phase cente r of the
receiver 's an tenna. as the antenna is
the actual point of signa l rece ption.

T he norma l tracking seque nce
begins with the receiver determin­
ing which satelli tes are visible for
tracking , via user-entered predic ­
tions or stored satellite almanac in­
formation from previous ~AV-Msg

data. If there is no almanac infor­
mation, a search of the sky must be
made to locate and loc k on to a
satellite. The receiver can then read
the N AV-msg and get current al­
manac information about the other
conste llation sate llites , This may
sound rather complicated; however.
the user can relax as the entire pr0­
cess is done automatically by the
receiver/processor.

It 's interes ting to note thai the
typical satellite received signal lev­
el is below the earth's natu ral radio

by 0.2 (the approximate speed of sound is
two tenths of a mile per second) to calculate
the range in mi les .

The NAVSTAR satelli tes are broadcast
beacons transmitting Lcband signals consist­
ing of pseudorandom noise (PRN). The PR~
is predetermined strings of one and zero da­
ta bits. generated by an on-board clock that
also provides the exact transmit time of the
signals. G PS satellites transmit spread spec­
trum sig nal s o n t wo frequenc ie s : LI =
1575.42 MHz and L2 = 1227.6 ~1Hz . All ra­
dio transmissions are on the same frequen­
cies, with individual satelli te identification

Part" orG PS

G PS is comprised of three parts
(o ffic ia ll y c alled se g me nts):
space. control, and user,

The space segment is a constel­
lation of 24 satellites in semi -syn­
chronous orbits at an alt itude of
20,200 km (1 0.900 miles).

The control segment consists of
a master contro l station located in
Colorado, an d five moni tor sta­
ti o ns (M S) situate d arou nd the
world, As the ce nt ral G PS pro ­
cessing faci lity. the co ntro l seg­
ment is tasked w ith tracking. mon­
itoring. and managing the satellite
constellation.

The user segme nt consis ts of
the consumers of GPS. They may
be mil itary or c ivili an ; however,
a ll m ust be properly equi pped
with specially designed receiving
equipment, normally referred to as
a G PS receiver or receiver/proces­
sor, to make use of GPS.

How GPS Works

The NAVSTAR Global Posit ioning Sys­
tem. generally called GPS . is a satellite

radio positioning network providing very ac­
curate position. velocity, and time informa­
tion. Although GPS. developed by the U.S.
Department of Defense (DOD). can provide
three-dimensional position. velocity detenni­
nation . and precision time transfer. position
information is the mo..t sought. Plans ca ll for
GPS to be the DOD's primary means of ra­
dionavigat ion. The syste m is capable of
serving an unlimi ted number of users any­
where on the ground . at sea. in the air. and in
near space.

G PS position determination is
based on a conce pt called time of
arrival (TOA) ranging. which is
merely the signal' s travel time
from transmission to reception.

A si m p le e xample o f TOA
ranging : The distance from a
thunderstorm to your location can
be figured by co unting the se c­
ond s between a lig htni ng fla sh Photo A, The Trimble Navigation SCOUT GPS receiver {courtesy
and the thunder report (the TOA of Trimble Navigation, 9020-11 Capitol of Texas IIighK'o)' North,
va lue). Multiply the TOA value Suite 400. Austin TX 78759; 800-959-9567).
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MFJ 5/8 Wave Ground Plane
For an incredible $19.95, you get a 300 watt 5/8 wave ground plane 2 Meter base antenna.
Other 5/8 wave ground plantes can't work any better .- no matter how much the cost . . .

MFJ·1750 For an mcredlbfy low $19.95. you get SWR ... strong lightweight aluminum$199 5 a complete 2 Meter 300 watt PEP 5/8 construction thai's protected by MFJ's Permanent
wave ground plane home station antenna. Molecular Bonding Technology - . . . low loss
It gives you the maximum possible gain ceramic antenna insulator for maximum radiated

of any single dement antenna. power . . . MFJ's RapitfTune" radiator for quick
Competitive 5/8 wave ground planes can't accurate tuning .. . super easy installation 10 any

work any better - no matter how much they COSL I to t ill inch mast with single: U-bclt (included)
You gel ••• shunt fed matching that bleeds off ... and it's Made in USA.

~~~~_~ unwanted stat ic and gives you lowest possible MFJo 1752, S19.95, for 220 MHz band.

lIua'8aa"I44/440 MIb: 5/8 Wave 2 M.t.r Mobile Antenna M'J lIua'8aa"Mobil.
e d PI Mobll~ Antenna for 1441440 MHz.

roun an. MFJ-I728/B For maximum range while mobile, use I MFJ 17248
MFJ-1754 New! I '24" MFJ's Marim u", Gain" 518 Wave 2 Meter -1-4"
-24'S Mobile Antenna. You11get the maximum

, possible gain of any single element mobile antenna! Operate~ 144
Dual band Competlth 'e 5/8 wave mobile antennas can't wort any ~ 440 MHz With a

ground plane ] better __ no matter how much more they cost. smgl.e magnet mount
antenna for 2 You gel low SWR so your rig can safely deliver mobile antenna!
Meters and 440 maximum power into your antenna. It's rated at 300 watts . You get excellen.t .
MHz gives you PEP so you can use any mobile rig plus a mobile amplifier f.am on 440 MHz With a liz wave over
extra long range YlKl gel a travy-duty magnet mount thai. holds your an~na tight aI /. wave rndi~tor and a full 'l4 wave on 2
on 440 MHz with a high gain halfwave highway speeds and a black magnet base that'll. lookgood for years. Meters for.lIOISC-mc. kln~ ran~ QSOs.
over quarter wave radiator. On 2 You f et a stainless steel radiator that11 endure years of harsh mobile Its stainless steel radiator IS only 19
Meters you get solid quarter wave use and 2 feet of coax cable. inches tal l so you can park in your
performance. Mounts on 1 to IYz inch You get MFf s one year NoMattt~r Wh42t" uncondit ional guaran tee. garage without knocking it over. .
mast with single If-bolt. Easy-to-tune. Order MFJ-I 728 with standard PL-259 coax connector or An extra powerful magnet holds It
1/4 WaY. Ground Plan. MFJ-I 728B that also includes a BNC adapter for your handheld steady - even at highway speeds.

. Use it with mobiles and handhekl s!
":~2~-;O Staclced 5 /8 Wave for 2 Meten You . " 15 Ieet0'coax with a
The MFJ- 174O gives twice the omni-directional g ain oja single 18 wave standard PL-259 coax connector and a

.. AlFJ' ked518 radi jruBNC adapter for your handheld.
brings up 2 Meter 'J MFJ-1764 ss~ w~ve . I~torsgi\:eyou , U's protected by MFrs famous one
repeaters as well ,-/ '34-- more than twice the omni-directional gam of year No Mattt r Wh421"" guarantee.
as any lf~ wave a single 518 wave radiator! HT R ~~ d

d I ad I Wide 10MHz 2: 1SWR bandwidth .. . excellent ferrite ange __.n en
gro~/g;~:a~y t~~ing . low loss choke balun feedlinc decooplin.g . ..~unt cho~ for bleeding Telescoping antennas / or handhelds
ceramic antenna insulator and strong off unwanted sane ... stroeg lightweight ~wrunum. . A. Long Rmtgtr"' 2 Meter Halfwave,
lightweight aluminum construction. ~ully assembled -: Simply allach radiators _ ~ turnng MFJ -1714. $16.95. fur really Ioog range

Single lj-bolt mounting (or I to I Ih required, Mounts~11lC;a!ly (or FMlPacket or ho:rizontally this MFJ endfed halfwave ts hard to beat.
inch mast. Curring chan included (or (or SSB. Installs With smgle U-bolt on 1 to I lfzmch mast It outperllXlnS a Jia wave on a hand1e1d
Z2OI440 MHz Made in USA or tower leg. I liz Ibs.• two 47 inch radiators. 23 inch boom. M In"USA. because the Jia wave needs a ground plane.

MfJ POcke' Roll-Up" Also works as excellent 6 Met~r full halfwave centerfed antenna. TIle MFJ halfwave doesn't. It·s shorter.
, h Hwave l-oole MFJ.1766, $89.95, gives you/our times the gain of single 518 wave. lighter, has more gain and places less
• Meter a 'J wave l-pote antenna Includes 2 MFJ-1764, phasing cables. Doubles gain on 6 Meters. seess on your antenna
~14~310 MFJ -1765. $29.95. phasing cables (or 2 MFJ- 1764s. other 2M ant. ~~~= it I

w~'f~;' MFJ dual "and 144/440 MHsYagi ::"="I:;~~4O" I
-pole antenna 5 elements on 440 MHz . _.4 elements on 2 Meters _. .$49.95 M B.~440 MU~ (or2 I
md srick itin Get two Yagis for the pnce of MFJ-1768 . eters ._
'our pocket! II's one ... enjoy two Yagis in the '4995" ! ~ MFJ-1712. $1 4.95. Got a new .. . .
he perfect gain antenna for travel ing. space of one with single coax feed! Newl ' "',, ,U~I ~and handheld or SCp.l~ A. R. C.

Get home station perfonnance on MFJ's exclusive dual band balanced I uruts. One antenna fits all. Its a .
le go. Just hang your MFJ Pocket feed with "'erriteChou "dccoupling prevents l/~ .wave for 2 Metersl~ a 'I. wave With
~olJ-Up" in the clear and plug the BNC pattern skewing and gives you low SWR. gam for 440 MHz. 7 I~ collapsed. 19"
onrector into your handheld. The MFJ-1768 is based Of! the National , _extended. • )

It's omm-dnecuonel and has Bureau ofStandards design that's optimized (or maximum forward gam C. Pocket r..uuar- 11 Wave, 2 .
ignificant gain over a 1/4 wave. II with high front-to-beck ratio and a clean symmetrical pattern. Meters,MFJ.l!~O, $9.95. Carry.thiS
oesn'r need a cumbersome grou nd Mounts vertically for FMJPacket or horizontally for SSR with f:n S l~ antenna m yourFk~t like a
lane so it's convenient for indoors and single included U-bolt on 1 to ) 111 inch mast or tower leg. a1lpomt pen. When ~ou re using 'your
la rks 8reat with handhelds. ' High strength 6061-T6 aluminum 5 foot, 11/1 inch diameter boom. 2 rubber duck. on the .fnnge and nOISY,
»val Ban'Y.!exible DUCD pounds. Elements are electrically isolated (rom boom. Made in USA. put ~n the Pocket u near"'. extend li to

,,,:::::::::.:::.::::..:::.:-.:::.::::::"":..::::::::::::::::_'-'-'_'_'-'-:::_-' 24IJJ and carry on your OSO. Has
'441440 "'1Hz exible ducks/or HTf - pocket clip. 5 1J~R collapsed.

A. High Gain FkxiDrlcr. Po......L I. 3 .I.m.nt YagUor 144/440 M"" D IIFJ-17I7. $19_95. Enjoy ~.... .p ."••
ependable QSOs when other MFJ· 1763 You can set up or lake down MFJ's d ~ts a~~~O MFJ-9 16
sbber ducks give you noise. '399S

portable 3 elements 2 Meter Vagi in ua an '29'S
MHz antenna withIgh gain liz wave on 440 MHz, seconds ! Elements simply screw into the boom. .

III size l/~ wave on 2M. Won't You can take it with you wherever you go and ~~~r.:~=~~e;s~;e~~
b you -- bends. twists. flexes have the "oomph" and directivity of a beam. ith d J ba d rranscei I
ith you. 1 5)1~ inches. It's easy to store and sturdy enough 10 use as WI ua n transceiver. I

B.Fl.exiDllcr. MFJ.1716. A. B. your home station antenna. Nearest Dealer/Orders: 8()().647-1800
16.95. Similar 10 MFJ -1717. Full I/~ Mounts vertically (or FMlpacket or horizontally (or SSB. Center Tech n ical H elp: 8OO-.647-TECn (8324)
ave on 440 MHz. efflcie nt joaded If. or end moun ts with single Ll-bolt. Great for packetlPacketCluster"'. · 1 year uncondiUol'ialguarantee · 30day moneybaCk
ave on 2 Meters. 8ll~ inches. It's compact 2l / . foot boom gives you a calculated gain within I guarantee (less sIh) onorders from MFJ· Freecatalog
S"O~Ducr for Hr. dB of a (our element Vagi with a boom nearly twice as long. MI:~ MFJ E NTERPRISES, INC,

Add this shorr, 41f~ MFJ-1718 Exira thick elements maintain high gain and directivity over entire Box 494. Miss. Slate. MS 39762
ch ShoIT)'Dudc"" 10 your '12" 2 Meter band. MFfs FerriteCholcC decouples feedline. (60 1) 323·5869; 8.4:JOCST. M...Fri
.i haldtekl (or a 0.5 Eleme nts and boom are made (rom strong lightweight aluminum FAX: (6(1) 32J..65SI; Add 5Ih
;naI! Impedanoe matched (or rn:Wmum and protected by MFfs Permanent Molecular Bonding Technology" . MFJ ... m aking qualiJy affordable
in. High-Q helical wound radiator. Weighs just 2 pounds. Boom is 3011z inches. Made in USA. Pri<aMd"4"'ci6 I -'ja:l:r.-.. CI l'J9tMFI F ... __
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"Now that you have been boggled
by the high-tech world ofGPS, you
might ask, 'What's in it for me?'"

noise level. Arte r detection. the satellite 's
signal is multiplied by use of receiver-pre­
dicted PR N cod es and with the received sig­
nal collapsed into the orig ina l carrier fre­
quency band , concentrated. and brou gh t well
above the natural noise level.

Simp l ~' Complex

The average GPS portable receiver some­
what resembles a VH F hand-held tra nsceiv­
er in s ize and weight. Funct ionally. you will
find the GPS receiver simpler 10 operate. al­
though somewhat s imilar in flavor. Buttons
operate selection menus and funct ions are
selected from those menus. Referring 10 the
Trimble Navigation SCOUT GPS Receiver
in Photo A, note there are only eight buttons
for control. By using the bu uons and the
scrolled menus appearing on the LCD dis­
play. the exact location can be determined.
routes may be programmed, locations mem­
orized. d istance from previous or input loca­
tions computed. and speed calc uta t-
cd,

GPS Accuracy

G PS was de s igned to suppo rt a
broad spectrum of users with differ­
ing requirement s of accuracy. Bas i­
cally. there are two categories (If GPS
acc uracy scrv sce:

T he PPS. p rec ise po s it ion ing service .
which is extre me ly accurate and available
fo r use only 10 those aut horized . and the
SPS , standard pos itioning service, a tess ac­
curate po sitioning service wh ich is available
to all GPS users. PPS and SPS are function­
ally iden tical; however. access 10 the PI'S is
limited by encryption techniq ues.

PPS, primarily intended for military pur­
poses, typically provides acc uracy of 22 me­
ters horizo ntall y, 27.7 meters vertic ally, and
time wuhin 90 nanoseconds.

SPS . used for c ivilian purposes. is speci­
fied to provide 100 meier horizonta l. 300
meter vertical. and 170 nanosecond lime ac­
curacy. The horizontal speci fication includes
peacetime degradation of selective availabil­
ity (a means of tinkering with the system to
make it less accurate in the name of national
securi ty). For the SPS user. select ive avail­
ability is the dominant SPS accuracy error
source.

In practice . the specifications are easi ly
a ttai ne d, with much greater accuracy the
ru le and not the exception.

(;:PS Receivers

Although the technology of GPS is Iasci­
noting, it is not feasible for the average ham
to construct 1I GPS receiver. Not that some
ham s aren 't capable of the job-il j ust isn' t
feas ible (read : worth ...... h ile ). No more so than
bu ilding a 2 meter HT with all the current
bells and w histles w ould he .

There are severa l types o f basic GPS re­
ce ivers, varying in complexity. tracking ca­
pnbilities, speed of informat ion update. and
planned usc. Unfortu natel y, corporate mar­
kcti ng has clouded the identity of some re­
cei ver type s and operational complex ities

(rarely are complexities a user concern as
most GPS receivers are designed for ease of
opera tion) . The types of receivers consist of:

Sequt'nc'ing- Tbis type makes use of one
or tw o hardware (RF) channels by simple
stepping from one selected satcllue 10 anot h­
er on a l imed bas is. Sequencing receivers
use simple circuury. and have low produc ­
tion costs and low power consumption. They
are adequate for most purposes except high­
speed navigation.

Continuous tracking-These have a mini­
mum of fou r hard.....are (Rf) channels and
track four or more sa tell ites sim ultaneously.
They are less affected by speed Ihan the se-

. .
quencmg receiver.

Multiplex (MUX j-W ilb this type. a sin­
gle hardware (RF) channel is switched al a
fa st rate between sate llites being tracked.
Switching is typically 50 times a second.
The m ultiplex receive r is based o n ti me
sharing and requires only a single code gen-

erator and carrier synthes ize r for tracking.
DiXjtcJ/- This type uses analog-to-digital

conversion techniques with a sing le receiver
IF for s ignal amplifica tion. S ignal process­
ing is accomplished digitally. Th is type o f
receiver can he visualized as a single chan­
nel radio receiver with five digi tal channels.
each monitoring an individual satellite.

Hams a nd GPS

Now that yo u have been bogglcd by the
h igh- tec h w orld of G PS. yo u m ig ht ask .
"Whal 's in it for me?"

Us ing G PS , a ham can display his exact
locat ion and figure distances 10 other loca­
t ions. Other locat ions might include previ­
ously-memorized po ints {locations electroni­
cally in the rece iver) or lat itude and longi­
tude points entered manually.

The exact location of VH F/UHF repeaters
can be determined for ca se of ma pping
planned coverage and determination of po­
tential interfere nce with e xist ing repealers.
As the GPS is a three-dimensional system,
al titude can also he displayed.

Distance between known points can easily
be displayed. Just push a couple of buttons
and indicate the points 10 be referenced .
Again. for repealer usage. coverage could be
de termi ned by follow ing a li ne o f signal
st rength and marking locations on a map.
Distance calculations can be vel)' important
for mountaintop VHF/U HF operations.

The Maidenhead grid locator sys tem (grid
sq uare s ) is programmed into th e SCOUT
G PS receiver and indica tes grid squares to
about 75-fool accuracy. Th e display consists
of the basic fie ld, square. subsquarc , and the
TGL (Trimble Grid Locator ): CM 87 X I 42
LF. .....h ich corresponds 10 lati tude/longitude

o f 37 degree s 20 m in ut es 33.0 seco nds
Nonh/122 degrees 2 m inutes 46.8 seconds
West.

M any ham s f ind them se lv es in vol ved
wit h sea rc h a nd re scu e d une s. whet her
through the Civil Air Patrol or other public
service agencies. Using GPS for precise p0­

s it ioning, coverage of search are as is very
accurate and e fficient, leaving no area over­
lapped or uncovered. GPS receiver readings
can be directly ap plied to maps. and map­
ploned posuion s qu ickly located.

Where is GPS Goin~?

Allhough init ia lly designed for m ili tary
usage . the c ivi l ian wnrld ha s d isco ve re d
GPS. No doubt the system's user simplicity.
accuracy, and reliability factors have accel­
erated its acceptance . II is safe to say that
GPS will. at some point in the future . direct­
ly impact nearly everyone.

Th e mil itary uses G PS for av ia tion. ma -
rine , and land nav igat ion. Examples
include: a irc raft instrument landings
and carr ie r la ndings . rende zvous
such as infl ight refueling. improved
bom b ing accuracy and balfivric
wea pon de li very (s ma rt bo m bs ).
close a ir suppo rt. reconnaissance
and targe t locat ion. enhanced s ite
surveying and fie ld artillery place­

menr. Insertion and extraction missions may
be carried out with extreme accuracy (with
safe and timel y deployment and evacuation
of troops). including medi-vac.

GPS was used durin g O peration Desert
Storm for land navigation in the desert areas
wh ere maps of the desert s we re virt ually
non-existent and desert pbysicabgeographi­
cal reference points were scarce.

Marine navigat ion becomes very s imple
using G PS and harhor nav igatio n acc uracy
wi ll be greatly improved over current meth­
ods. Waterw ay and othe r mapping becomes
as s imple as pushing a fe ..... memory buttons
whi le over-flying or otherwise crossing an
area . Later. memo ry exam ination allows
maps to be drawn .

For civ ilian purposes, the applications for
GPS appear to be wi tho ut limit. More and
more uses are being found all the lime. in­
cluding:

Replacement of the variou s radio-based
aviation and marine navigation systems.

Creation o f a differential GPS (DG PS)
system to increase the posiuoning accuracy
to about 10 meters (39 f1 ). DG PS only re­
q uires th at a local posi t ioning s ig nal be
added to the mix of calcula tions made by the
G PS receiver,

A n ambi t ious projec ted applica t ion fo r
GPS is Inte lligent Vehic le Highway System
(I V II S) technol ogy. IVII S is planned fo r
limned use in the year 2000. xearly a bill ion
dollars has already been spent or allocated
for its developme nt and implemen ta t ion .
IVHS encompasses automated high ways and
com pute r-aided vehicle guidance.

Rail systems and trucking agencies are us­
ing GPS a.. the basis for traffic management
and scheduling.
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1-1300 MHz In One Sweep $1,795.
MADE IN USA ·10KHz Resolution Band Width -7 Digit Center Frequency Display

MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE

TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RFI, FCC, TESTING

EXCLUSIVE DISPERSION ZOOM
ITC SA Series exclusive Dispersion
Zoom leis you zoom in on any Center
Frequency signal, from anyone of
five calibrated Dispersion positions.
Preset at >140 MHz, SOMHz. 10MHz
1MHz and zero MHz per division. The
SAl 300A displays greator then 1300
MHz on the screen at one time yet
allows Instant zoom to any Dispersion
Scan Width as tow as zero MHz per dlv.
Allowing for total control over all
Dispersion Scan Widths settings.

80 dB ON SCREEN
130 dB total Dynamic range 110 dBm
Sensitivity. At Narrow and Wide Band
Width settmqs. Performance you would
expect only from a $10,000 Analyzer.

ULTIMATE LOW COST ANALVZER
ITC Spectrum Analyzers are the best
performance to price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the SUperior
performance and quality of an ITC
Analyzer. Totsll1exlblllty and ease

of operation. SAl300A gives you lu ll
control over the Resolution Band Width
and Freq. Span widths. Plus Vertical
Pcsltlon, Baseline Clipper, Sweep
Speed, VIdeo Filter, 4 Input Attenuator
settings, 10 Frequency Select settIngs.

MODEL SAI800B 1800 MHz
Covers 1-1300 MHz and 85Q.1850 MHz
In one sweep. Ideal for Satellite service.
The SA18008 has the same general
specifications as the model SA1300A.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ONLY $1795.00 _ ,

SAI800B & OPT.s 1,3,6
ONLY 52195.00 _ ,

$1995.00 Opt. 1, 6 ONLY
SAIJOOA 51595.00
SAt800B $1895.00
OPT.! SOM}b MARKER $200.00
OPT.J +I. SKlb: Ret B.W $350.00
OPT. 5 1000 Mlb Tnlddng Gmenltur 51!:O.OO
OPT.6 7 Dtllt e rnlet' FrequrnqDllpl.,. $300.00
Nok 1: IIltroductOl}' Price for Umlted l.Ime onl)'.

TAKE ADVANl'.lUm
CALL 1-800-566-1818

To: Order· For 1nkM "JIdion a SpvW Intro.Ohr
T__ M e, VISA. .u:. Coock, COD. PO (OAC), LC. T........

"),r "Nrr
) , "(J")..~DISTRIBUTED BY: a a 1~ INSTRUMENTS CORP.

3176 KITCHEN DR. P.O. BOX 2152 CARSON CITY NV. 89702
1·800·566-1818 702·885-0234 FAX 702-885-7600

PRICES" SPECIFICATIONS SUBJECf TO CHANGE wrracor NOTICE OR OBIJGATION. F.O,B. CARSON CITY NY. NY. RESIDENTS ADD SALES TAX.

CIRCLE 149 ON READER SERVICE CAAO



In the realm of public safe ty. GPS will a.s­
sist in resource manage ment. allowing dis­
patchers to accurately determine whe re po.
lice cars. fi re trucks. and rescue equipment
are located at any gi ven time . Police dis­
perchers will know the ex act position of ev­
ery car availab le or in use and can send a
unit to assist whenever necessary, possib ly
saving an omccr's life. Fire departments and
rescu e squads can use computer-based maps
and info rmation giving locations of fire hy­
d ra nts. water supplie s. and d irect ions o f
travel. Using differential C PS. it is possible
to locate individual firefighte~ inside burn­
ing structures .

During nat ura l di sas ters such as earth ­
quakes or Floods it will be ea.sy 10 locate un­
dergrou nd utilit y lines. boundary areas. and
Iimils of affected area.s.

GPS allows land survey and mapping to
accuracies o f two inc hes or less. Special
techniques and equipment are used for accu­
racies of this level.

The locatio ns given by a G PS receiver
can be applied to maps. preventing hikers
from becoming lost. Further, in the event o f
an e me rg e nc y, hi kers ca n tran sm it (v ia
phone or rad io) their exact loc ations.

Important GPS Uses
An expedition scaled the tallest mountain

in Nonh Ameri ca. Mt. McKinley. in June
1989 to determine its exact height by use of
GPS. The ex act height was determined to be
20,306 feet. which is 14 feet below the 1954
tri gono metric mea su re me nt (a nyone fo r
placing a repeater up there?). Ot her moun­
tains measured using G PS include:

M I. Fuj i. ta ll est mountain in Japan . at
12.382 feet .

M t. Lo ga n , C a nada' s ta llest peak. a t
19.546 feeL

MI. Everest, tallest in the world, at 29.022
fl.

G PS was used 10 acc urately place the po­
sition of the Titanic. During the Great 1993
Flood of the upper Mississippi Rive r Valley,
GPS was used extensively to monitor areas
covered with water. Similar adv antage of the
system was made duri ng the Christmas Eu­
ropean Floods of 1993.

GPS-the Global Positioning System-is
in you r future. iii

For all ill.depth sffldy ofGPS, see Ihe 0 11 ­

thor's latest book, Aviator 's G uide to G PS,
published by TAB-McGraw Hill: telephone:
(BOO) 233 1/28.

CIRCLE 187 ON REA DER SERVICE CARD

next generatjon vox controller with adj vox

sensitivity. timers and CWJl). Operate VOX
with no internal connections to your redios
or COR for more demanding systems.

BC~21 w I CWID & enclosure.....S89.9~
Add DTMF rmt control, patch and outputs to
control ourer cequipment to the liC·2J.

BC-2R adds rmt ctrl and patch ....S79.95

DTMF d~cuder Bou ds rcr every nm
Hll)·8C ha.s 8 latched, nnt toll-restriction ,
LiTZ.IC sockets & more " $99.95
Bll)...8M I1lIJIntTJUry outpult.." ..__ S79,9S
BllJ-8A....$69.95 Ong BC- I $34.95

HOI Products, Inc Orden 800-854·2426
P,O , Box 57 lnfo 90 1-968·541 6
Lexington, 'IN 38351 add $4.(X) S & II

SECOND GENERATION

VOX CONTROLLER

CIRCLE 137 ON READER SERVICE CARD

'. &to :K: -.. _""'-- •• "'" 0EDIlU< _
~_,. , I'._ " _l'lOI- II1'-
_ aw'-"- ' IllA SCI..() CW .I .......

__ "' 1TOO<Dl W!!(:! ' _ -=-etOItS.ANn......
C WIRE CUT TO YOUII_CFIC l£HG11I

ORDERS ONLY: 800-828-3340
TECH IN FO; 103-506-1886 •
113 McHenry Rd.. Sull1l 240 'do

Buffllio Gr ovlI, IL 60089-1191 ::E
~~L!_.. _SAS£

CABLE X-PERTS, INC.
COAX 100 It. AlP

F\.U8.E " '3 DIAECT a..-..Io'O<I"' _ .37•• ,. EOl.\oloi.. "' ......tHr .lo'O<l"' _.... ......_
AG~:MJ...-8P£COOAfCTa..-..I/IOlET _ ...
IOG .....~_ • . .._ _ ....._._ _ ,... ..
AG_ a.ooWJo'O<ET_ _ _ ' M
RG , . yl'()otoOl .-c .,... _
IOG ",..-.-c ''- '.-_ ,...... ' '.-e. ,...... " ...

NEW!!! COLOR
SLOW SCAN TV

for the Sound Blasterl

V~A

Harlan Technologies 815-398-2683
5931 Alma Dr.· Rockford, Illinois 61 108

------SCMTV __c ;1·" _ ....
In n.u.~ll

ONL 99.95
SlOWSCAN II

Now copr '1Ow I ••n TV (In
8f,....... "';, h you' Sound B .

compatiD" l ound , ,,d . R nd
picW... . _ ''''' " , " .., 1s ...

n .PeX Of .YO(: lilo..
ITS ' lIHl1I

_~.YOA .... ._ . l5lI-', ......,_1IS·_ .lO·_.....,... ......1S'Io ...

1-.,;.- - --­__. ...... .. U TV. IITTY,
_ ._PKkool __ CoI>7

_ .... _ • .'IOC Illo.

ONIYSl9.9'

SCARED OF THE CODE?

Model 146
$165

Model 1460S
$165

Model 44Q
$179

,
, ·t'

Model 146160W 2 Meten 19da Gain .75db Nt
Modt'l1460S l&OW 2 ll1eten 19db Gain .75db Nt
Model 440 recm 100W 16c1b Gain .75db Nf
A~ preamps have helica1lilters 10 prevent out oj
band intermoclulaticm in the receiver. Model 146
covers the entire 2 meter band. Modell 460S is
01 very narrow bandwidth and would be suitable
for 8SB. Packet, or Satellite . Modet440 is factory
tunable from 430-440 MHz or 440- 450 MHz per
customer request. All models are powered with
13 to 20 VOC and are mounted et me antenna.

HIGH POWER RF SWITCHED PREAMPS

A MPIRE, INC.
10240 NATHAN LANE
MAPLE GROVE, MINN 55369 612-425-n09

"_ '.M ""_ .'J.... _ ('I'll. , of ......,..""" VOA
_ , ......""" ""- " " U SA ...~_ '" -.. w"" .. .....- --

doesn't have to be expensive anymore!

Absolult Vwe S}'ltfrl"l'
ll S~SL "
ChrIrn>ford, MA 0 182.... 1823
(SOi l 256 6901
I-I'fUI, Jo/'IlllO.ald&d.«Wll

Slow Scan TV

Eo..,.- d.y ....... hams.. - inC the.- tonl/ftIIfIiation b)' .......
i~ .loin tho f\m and _ ...... yoo(~ been mi..ing,

IT'S A Stl4P W1Tll THE EL£llAHT\..YS.MPl...E
MORS.E TUTORADVANCED EDITlOH FOR
BEGINNERS TO EXPERl'S-AHD B£YOHD

IliIof'M Code INChing 1IOft1oo_ h'om GOT!: .. the
most popular In ,he workl-.nd lor good _ .
You ' ll lum qulckHt wlttl the _......s.m INChing
method_ Includ ing F.m•• Of1tl or . Iandard <;>Dd.,
on-.c<H" Il..he.rd., IlIndom c haractllll, word. a nd
billion. of CO<1v. ,..tionl Q\l.llInIHd to contain I Y"'l'
required en.rKil r every tm--ln 12"" lenon• .

Snellll thtough boIhenome plat.....n _ lentil of
• ward pet" mlnlrt• .-eps. Or, Cf'Nt. your _ .. drI118
8ftd plrf ttwm, pI1nt ...... 8ftd _ them to disk,
Import, ....zeInIl COI,.e.' 1"" to code tar ~lIo..·--o.t the 1IOftor_1he ARRl,. ..... 8ftd ...... 10 _
ttMW , _ 8ftd tnt tIipn.. lIIorM Tutor Adnncecl
EditIon ooed tOO' \it • __... ......... IIIorM
Tutor " ", "1lf.. Tutor~EdItlon .. _
bflt...-«ICIIt·. Inu_HIotet.... c:ok>r. OrlSer)'Ol.Q._.

C1RCl.E 351 ON READER SERVICE CARD
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Photo B. 11Ie trail pIon6f feature afkJws you '0 display exaetfy where you've been---in this case. on the

73 'rail.'

•

Global positioning system (GPS) recevers
display Iati lUde and Ioogitude on their LCD or
CRT screens. They also show SOG (speed
over ground), COG (course over ground ).
speed, and distance 10 pre-memorized event
or waypoint markers.

The latitude and longitude numbers would
lead to position eccoreces of approximately
10 feet, but the last significant number regu­
larly changes. Why the change? This is be­
cause your position is purposely being diluted
by the Department 01 Defense GPS satellite
system to a lDO-meler radius of a circle. Irs
called 'serecnve availability: and purposely
denies pinpoint accuracy to civilian users in
order 10 provide a safeguard to nauonat oe­
lanse .

This selective availability-also called sig­
nal d ithering--can be all but eliminated by
subscribing to commercial or government dif·
ferential GPS signals. The differential signals
correct the selective availability encr factor
from somew here within a ann-toot ci rcle
down to with in a 5-'001 circ le 95 percent 01
the time! For the ultimate in accu racy, you
would subscribe to your local FM station sub­
carrier access (SCA) differential GPS signals
along with a little black box that hocks into a
differential-ready GPS receiver.

For mariners, the differentiai correction sig­
nals come in free of charge Irom the United
States Coast Guard. These are received on
the 300 kHz marine radio beacon band, and a
DBA that simply plugs into most portable or
fixed GPS sets for boating position accuracy
of app ro ximately 10 fe et. The U.S. Coas t
Guard different ia l system covers all of the
East Coast, all of the Gulf Coast and stations
are going in right now tor the West Coast and
Alaska. Canada also participates in the differ­
ential GPS prog ram. Hams living wilhin 100
miles 01 a pa rticipating U.S. Coast Guard
beacon staucn should be able to pull in these
Iow·frequency signals, modulated MSK (mini­
mum shill keying), with the righl commercial
equipment No monthly user fee!

But latitude and longitude coordinates may
not mean much to ham radio operators using
GPS equipment for county-line calcu lations,
hiking topo maps . or the common street at­
lases whicl1 rarely list latitude and longitude.
Hams need something else, and they now
have it!

One expensive solution is to tie a laptop
computer into a GPS receiver with differential
capabili ties. and buy mapping software or
maps on CD-ROM. II you have a computer,
this is ooe option lor you to consider.

II you need a portable mapping device.
Sony is just coming out with their new Pyxis
Model IPS-760 that uses micro C-Map car­
tridges, that are ordered direct ly Irom lhe sup­
plier for apploximately $129, covering several
hundred squ are miles of area. These could
be cru ising charts, tope charts, street maps.
or even the popular airplane cnarts.

Panesonc and Lowrance Electronics are
also planning on hand-held GPS chart de­
vices which will give you the cartographic da­
ta on a chart-like screen that covers a select­
ed area of interest

Trimble Navigation (Sunnyvale, California;
1/800/827-8000) combines the power of

GPS Maps and Charts
by Gordon West WB6NOA

Thomas arcs. Maps and their hand -held
SCout GPS. whicl1 converts the incoming sig­
nals to grid references in the map book. Or,
for the VHF/UHF operator, the unit can actu­
ally read out which grid square you are in with
no map book requ ired!

"Our SCout offers a choice of nine coordi·
nate displays: latitude and longitude in sec­
onds or minutes ; universal transverse Merca­
lor map projection ; ordinance survey of Great
Brit ain ; Trimble Atlas from Thomas Bros.
Maps; Ma idenhead grid locator system . in­
cluding sub-square accuracy; Trimble grid 10­
cator-extension of Maidenhead for addition­
al accuracy:

"With an y 01 th ese readouts , ou r GPS
equipment is ideal fo r the ham operator,"
comments Jim Osdale K6EUD. a loca l ham
opera to r w ho teac hes GPS navigation
(7141779-5003).

Many ham operators have discovered a
unique fixed ·mounl LCD screen GPS receiver
from Lowrance, the Globai Map 1000, as hav­
ing the most built-in cartography for the buck.
Boat GPS sets usually include an outline 01
the United States as part 01 the basic cartog­
raphy built into the unit. For a close look at a
local harbor, you wou ld purch ase $150 C ·
Map or Navionlcs cartridges, plug them into
the GPS mapping unit. and presto, a vague
outline of the U.S. will come into local harbor
detail. C-Map is also wor1Ung with Navionics
to soon supPly cartridges tor selected lakes
and rivers to cover those hot fishing spats.

But when Lowrance asked lor a "canned"
map 01 the United States 10 be burned into
their firmware, little did they know what was
going 10 be supplied-the United States with
all major freeways and expressways buill into
the system without the need lor any addiliofl-­
allocal marine chart cartridges.

"I don 't go anywhere without my Lowrance
GPS set in a rental car," comments Bill Alber
WA6CAX, a traveling mar!l.eting consultant

who has pu l away the map books lor his
new electronic readout. "When I am talking
10 someone who I will visit in a tew weeks,
I tell them I must have their latitude and longi­
tude along with their office address. I enter
this into the GPS charting device ahead of my
trip. and presto. I see exactly where I'm going
as I'm pulling ou t of the par!l.ing 101," adds
Alber. "When it goes beep on arrival, 1 am
usu ally within 100 feet 0 1 the front door,"
smi les Alber.

Stale outlines and many cou nty lines are
also included in the canned cartography.
Same thing with rivers, too. And if you tum on
your trail ptotter, you can capture exactl y
where you have been , and see exactly the
route you took. To demonstrate the accuracy
of Ihe potter. see the 731090 in Photo B.

A ll marine-type GPS sets are priced at
the bottom end of the kJog list of equipment
designed for commercial surveyors. A survey
set might run $3 ,000 , but you can buy a
marine Garmin GPS·50 'or under $4oo! The
inexpensive marine sets also output NMEA
0183 data, and this ties into those $600 LCD
chart display systems. Those marine sets
also tie in nicely with APR5-automatiC pack.
et reporting system. This turns your GPS
set into a position enunciator that squ awks
your location on packet ! Not only can you
see where you are. but other AP RS systems
can actually see where you're going on their
system.

During a recent trip throughout the United
States, I found that the GPS antenna/receiver
un it worked nicely in the back window 01
rental cars. Only now and then did the recap­
tioo drop out when I was in between tall build­
ings in Miami arid los Angeles.

Marine GPS prices won't dip much below
$400, so clleck out what is available down at
the marine stores, and tune into 1575 MHz
and get set for hand-held and mobile position
finding.

73 Amateur Radio toaev - July. 1994 15



Numbef 5 001 your FeedbKk card

World's Smallest 10 GHz

ATV Transmitter
Build one on a PCB using only a few components!

by Angel Vilaseca HB9SLV and Jean-Pierre Morel HB9RKR

The availabili ty of chea p surpl us G3As~

FETs lately has made a lot of microwave
experim ent ing po ssible for amateurs. This
art icle describes a new kind of amateur 10
Giil low-power transrruucr using a surplus
GaA sFET, mo unted on a tiny p ie ce o f
Teflon/glass PCB. Wideband FM modula­
tion is possible for ATV operation.

As microwave-oriented amateurs, we (the
authors) began experime nting back in the
·ROs. using Gurm d iodes in wa veg uide as­
sem blie... These, provided they were horne­
built. using cheap su rplus diodes. were very
cost-effective when compared with commer­
d il l transce ivers (c.g. the Gunnplcxer). The
main d isadvantage was the " plumbing." II
look a 101 of lime and a fa irly we ll-tooled
wo rkbenc h 10 build waveguide-based de-

signs . For instance . some pari s, l ike the
screws used 10 hold the diodes, could only
be made with a lathe.

Howe ver, if you were ever drawn away
from the 10 G1 b: band by the mechanical
difficulties, rhis art icle is for you. The 10
G Hz transmitte r we arc descri bing could
hardly be simpler.

The (;a Ad'ET Oscillator

Try ing to design a GaAsFET oscillato r
with PUFF. a computer program prev iously
described in this magazine, we firs t consid­
ered a design like the one in Figure I .

Like in many oscillators, the osci ll at ion
takes place if there is an adequate feedback

from an amplifier's ou tput to its input. In the
osci llator shown in Figure I, the feedback is
provided by the two clo se-coup led stubs
c o n nec te d to th e g ate and dra in mi ­
crosrriplines. The source terminals are con­
nected to the ground plane.

Making Ihe Oscillator Radiate

An y cond ucting patch etched on a PCB
radiates a pan of the energy it is fed with. If
the dimension s o f the patch are small in
terms of wavelength, little energy is radiated.
As the parch dimensions increase. radiation
increases too, until a in patch dimension is

Continued 0 11 page IR

s

s

Figure I . A GaA.~FET oscillator, G, D , and S
'" gate, drain, and source respectively.

A

BB

Figure 3 . The' oscillator circuit d imensions, (See text.)

Figure 2. In a yagi aniI'llI/o. the elements are
about 0 half-waI'eJenll,th tong.
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is important

PC Tenninal Software For Your TNCI

~ Use up to .. TAPR, KAM, MFJ,
PacComm or PK88J232 type TNCs
in any combination simultaneously

~ Multiple Conned Support. logging
~ Integrated Text Editor J Viewer
~ Bina ry File Tra nsfers with Chat
~ ANSI Color Gra phics Support
~ Macros & User Definable Menus
'" Selectable Fonls & Colors
~ User Manual & 1 mb of Online Help

$49.9& + $2.90 Shipping & Handling
Florida residents add sales lax.

Please Send Check or Money Order
and your Amateur Call Sign to:

Chuck Harrington Software, Inc.
1565 Brazilian l ane

Winter Par1<. FL 32792·2309
(407) 679-9017

PacketPeT
For Windows
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_--0 •
I ANTENNA - 9 BANDS
NO TRAPS - LOW SWR

CHOOSE B~'EEN~' OM:K~' VIlIlSIO:'lo'S.
1r"<--sTALL HOMI7.o :<OTALL\" OM AS A~

1/"""EMnD "'£ 11. S" K l 'Sl'AI.L\ · BnT£K
-ntA'o; 1.5;1 OS MOST BA:'IoDS. Ol'M SM:C1 AL
BALl,.. M,n CII ES \ 'Ol 'K se OIiM FEW L1 ."£
TO OITKHIGH IMrmASCEOn CI;STER rrn
\\l:'loDOM A..'TIl....SA. ALL A..,-n; :'Io.....A..s COME
"ITII A3 \ 'EAR LIMITF.D " AKkA:'IoTY A:'Io1> A
I I DA'" "lOS E'" BACK GI·AKA.VrU:. "lUTE:
FOR \ 'OI'R J'ME:E DATA MF. roMT TODAv.
SHOWS TECiL"i ICAL DATA. A<:n'AL SW R
CI 'R\' ES. Cl'STO.\I1i1l COMME:Yr-\ A:'IoU o ra
LO\\' LOW FACTOR\" DlMI{CT CA:<i ADlA:<l
rRICES.

To o' de'. send Ch,""k 0' MO (US Funda) el;l<l $3 SIH . NJ
add,ess add 6% tax. All US Ofdo.- . h,ppe d 2· Day ai r'

You, Sali. lac tlon I. Full au . ra nteed.
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Do" M..".-- ... • • TNC. __... .. _._.­
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Other useful proc/fJcts ftN Mtworll' b ulldMs include-:
r-"S&oHI.l..- .... n_" .. Y·..... 0.0. R_ .. ,III T1'IC_,'"9'l
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. ...... til< Ill.....__,_'S<l 016. Sil.'" I". l'if'""' ....
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AilE YOU B UILO ING A ~ ,--

Packet Network?

GARANTENNAS
RR 114 MAPU;WARU RO AI)
1llUSDER BAV, O:"\"ARlO

P7B g.:.~

PIIO:'lif-; (H0 7) 76H-HIM

ANS hat. the hard-to-fi nd parts ltl~ m.ke building e
Packel Network ...)'! UllS'lQ Of'dnary PICket TNCs wfth
nelWOl1< soItware installed. you 100 can e>cJ*ld the eXlS1ng
network . or srarl J'I"U'" ""'"

In our cont~ et1011 10 presenl !he best i'l ama­
teur radio lealures and columns. we recognize lne
need 10 go directly 10 the souree---you.!he readel'. Arti­
cles and columns are assigned feedback numbers.
'/Iltich appearon each artid&lCOlurM and are also es­
ed tere. These runbefs correspond 10 !hose on !he
leelIlactc card opposide 1tis page. On !he card, please
check !he box wtie:h honeslIy represents your opilliOn
crI each artide or coUnn.

Do we reany read \he feedbadl cards? YOU bel!
The reSIAs are Iabulaled each monlh . and Ihe editors
lake a good , hard look al what you do and don' like.
To show our appreciation. we <lraw one feedback card
each month and award the lucky winner a Iree one­
year slbscription (or extension) to 73.

To save on poslage. why not fiU ccune Product Re·
port card and Ina Feedback card and pul 1hem in an
envelope? Toss In a damni l'lQ or praiSing letter 10 the
ed~or while you're at it. You can also enter your CSl
in our aSL0' the Month contest. All for irerow. low
price of 29 carlisi

1 Never Say Die
2 Lette rs
3 QAX
4 The Global Positioning System
5 Wor1d's $mallesl 10 GHz ATV Transmitter
6 EMVRFI oeieose Strategies lor Hams
7 Review: S & S Engineering's Frequency

Counler Kit
8 Review: LOG Eledroolcs' FC-1
9 Delayed Video Trigger for Your

Osci lloscope
10 Mullbancl Ha lfWave Delta Loop (MHDL)
11 Improved Resonant Feedline Dipole
12 ATTY Loop
13 Hamsals
14 carr's corer
15 Hams with Class
16 QRP
17 Paellal & Computers
18 Homing In
19 Ham Help
20 ATV
21 Above and Beyond
22 Dealer Directory
23 Ask Kaboom
24 zatntemenceer
25 Special Events
26 Barter 'n' Buy
27 New Products
26 Random Oulpul
29 Propagation

FEEDBACK

CIRCLE 392 ON READER SERVICE CARD
CIRCLE 356 ON REAOER S ERVIC E CARD

X·BAND TRANSMlm R

Mniature (2'4 x JlA x
,;;;;.....;~ I")GaAs mcrosno

.......b=_.!J1ransmiller pro­
vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi·
nates the need lor an external antenna.
Advanced matching techniques secured
good temperaturestabilitywith Iowffe<JJefICY
polling.Greatfor long-rangetesnnqot radar
detectors. caioranon of radar receiving
equipment,andpont-to-point commumca­
ticn links.
Complele A,wnbl~ System .•...................... $39.00
Part' & In, truclion Kil $29.00

Plus$2,00 Shippingand Handlmg

INNOTEK Inc.
PO, 8o ~ 80096, Fort Wayne. IN 46898

(219) 489·1711

Vi sa ' MastefCard' Check· Money Order · COO
Mone ·Back Guarantee

SAM Amateur Radio
Calls lg" Database

Find Hams quickly and easily by Callsign 01' by
Name. Search fill' a specified City, Slate, 01' Z ip
Code. Print with s1andard or euslomiled output .
ldeat for mailing li5t$. OSL·. etc . NEW FOR .,..
search finers!hal allow you 10 specify FIRST NAME,
LICENSE CLASS. AGE, ADDRESS, 01' CALL
SUFFlX, AREA, OR PREFIX.

SAM Option files include County Cross Rererence,
License EJlPiralion Date , Full Date of Birth.

Previous Calls and Dale Fim Liceosed

Requires IBM CornpatiblePC. 17.5MB of hard
drive space. and higtH1ensity floppy drive.

NOW AVAILABLE ON CD-ROM

Dislo: Version $39,95 CD-ROM $39,95
SAM OPTIONS $7.50 eech

$h,pp,ng ."d H."dhng SSOO

RT SYSTEMS. INC
8201 STEPH"'NIE OF!I VE, HUNTSVlU E. AL 35llO2

1-800-723-6922 or 1-205-382-9292
VI~. MasterClord Of ()oo,c:oyer

ZERO- I N HAND- HELD
T HE S IGNAL l P HAS E S ENS E

ANTENNAS FOR
VHF DI RECTION

I F I NDI NG. USES
ANY FM XCVR.

J
COMP ASS G I VES

DI RECT I ON.
ARMS FOL D FOR
STORAGE . T YP E
VF - 142 COVERS
BOTH 2 - MT RS ,

220MHZ . OTHE R
MODELS AVA ILABLE .
WR I T E OR CALL FOR
MORE INFO .

$3 .50 S H I PPI NG & TYPE VF - 1 42
CA . ADD TAX) $ 1 39.96 6 19-

RADIO ENGINEERS 5 65 - 13 19

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.92111

CIRCLE 283 ON READER SERVICE CARO CIRCLE 58 ON READEA SERVJCE CARD
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Drain Supply
+

•
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Patch

_ SifRCE
GAT~DRAIN

SOURCE

33 pF 33 pF

Df---+--1~

Feedback

•
RF
Choke

10K

•

1K

Gate
Patch

33 pF

Gate Supply

-v VIDEO GND +V
INPUT

All parts marked with an asterisk are etched on the pcb
All discrete capacitors and resistors are SMos.

~ = Connected To Ground Plane.

33 pF

~Y'--t1~

Microwave
Radiation

Video
Input 0 - - -

Figure 5. aJ Circuit schematic. b) A drilled and etched double-sided PC board for this pro­
ject is available for 55 plus $1.50 5& H per order from FAR Circuits . 18NfHO Field Court.
Dundee IL 60 1/8.

COUPLED
LINES

e

COUPLED
LINES

A

reached. This is when radiation effi c iency is
at its best.

Th is principle is nOI new 10 us: Yagi an­
tenna elements are also about )J2 long (Fig­
ure 2) and the)' are pa rticularly efficien t
when it comes to radiat ing energy from our
transmitters! Rad iation from microstrip ele ­
ments is used in so-called micmstrip anten­
nas.

What we tried 10 do here was 10 combine
the des ign of the previously mentioned os­
cillator with a microstrip antenna. Two mi­
c rostr ip ant enna patc hes we re des igned
close-coupled 10 each other. The GaAsFET
input (gate) was connected 10 one, and the
output (drain] 10 the other.thus obtaining the
following design (Fig ure 3).

We decided to make both parches with the
same dimensions for o ur first try. In fact,
th is is que srion ublc . bec a use if t he two
parches radiate with opposite phases. then
Their respective radiatio ns would cancel eac h
other!

Perhaps 11 more in-depth theoretical (and
mathemat ical) approach would be needed
here.

Ho wever. experimentatio n showed that
some rad iation did take place. In fact, some
mu tual cancellation from the two patches
can he desirable if it is thought of as equiva­
lent to limit ing the output coupling of a con­
ventional oscillator. If all possible energy is
coupled our of an oscillator. its stability will
be bad. because its characteristics will be af­
fected by the circuit it is coupled to.

£>e<;i~ning the 1'<..:8

Now. there are four dimensions. A. B. C
and D (Figure 3) we must decide.

We described the circuit to PUFF in the

World's Smallest 10 GHZ
ATV Transmitter

Figure 4. For PUFF. IIII' osnttator is an am­
plifier with two pairs of coupled lines COIl­

nected end-to-end. \ ar iOlIJ A and B lengths
were tried, 'with ,111' overall kllXlh A + B reo
maining ).fl.

Connmedfrom I'tIKe 16
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ORDER NOW 1-8004 HOBBY KITS 2WAYAADIO
SERVICE
MONITOR

SPEECH
SCRAMBLER

FOXHUNT HEADQUARTERS

COU.J 'II'le~$ II'lO$l pq:dw
Iow-eotl semee l!lOIl llOt fOf
shops b'9 or StIlI. , ee COM -3
del~11 ."..al'lCe4 eapa~~,"

for a famastic plica-aod our
new lease pro..,.."" allows \'OU 10 (Win • COM -3 to< Ius ltw1
~OO . dar.!;.,eaI..... . Dnd~k~ -..ilh prograrrrnablt
1IIIftO"Y' & _lreqI,Ierq~ - l£Ot-lriIPh
hquerql'emr de> S 'chJI/lly ' 0.1·10 000 .V euIpIIleoelI •
HiQfI teOIi'Ire -..ty. less t!lIn 5 I V' 100 kHz 11;1 9999'995
1oI-Iz . COnIru>la~ eoveraoe • T-..smI proledioII, ~
10 100."S ' CTS_ en;o:lo< • 1 KHz...-.:l uleITIIlmOlh.fIJ-.
COM·32 Way Radio S. ",ice Mon~o' $2995.00

STEREO FM
TRANSMITTER

PACKET RADIO
T..o.- _ ... ..... tor II'Ie (;oI",,,,,*" _ && (P-&lAl 0I' !he I8U-PC lP·I8IAl.~ II-"
aembIy NO TlJNNG" , II'ICtdes FREE disk aolrw e. PCao.d and Full~. KI form.
11-61 ".." 559.95 P·I8M $59.95 CASE CPK" " 512.95

FOI' • 5Iicl< lillie ORP boost. UN eee gI
lhe 20 win amplifie rs . Needs on ly
1/2·2 walls 01 drive 10 ' lu Wo utput.
llnel' !of SSB. AM 01' CW operation.
power MOSFETs for high eH,ee>ency
and mult istage low pass filler fOf a
clean si ltnal, Buill · in TlR relay for
a utomatic I witching. fUns On 12- 15
VDC at 2~ amps. Mod our matching
elISe se'llor • complele stalioolool<•
Yourd>oice 01 bands __•••••_•.•.S4!i1.95
Specly blind: (QAMP-20. 30. 40. SOl

CQAMP Mall;h ing cue . <>1......$14.95

QRP AMPLIFIER

20. 30. 40. aoM
All Modlo RECEIVERS

p

~ 1'0'" own mini him SI8100n Sen­
ill.... a1l-foode AM. CWosse.-.cem<s
us , direct co nversio n design " ilh
NE602, IC u lealured '" QSTand ARRL
ILandboo kl . V.ry ""Idive varaClor
l ~n\! d ewer enure band. PIe"ty 01
apeil.... YOUtIe , R~... llfl 9V bafte<y.
Very EASY 10 b\MI(I . loIs IIl lun an"
educal~'11 lor bI!gin.... 01' oIcl

,-_" pro, New 3O-pIge mt/'l.IlII. Add II'Ie <;ase
- set for weII·filied pro!essionallook

(Specify band: HR·20. HR ·30. HR-40.
HR ·80j _ _ $29.95

CHR. MaIcl'IingCIIM .•..._ _•._ _ $14.$5

FANTASTIC
FM TRANSCEIVERS

2 MTR & 220 BOOSTER AMPS

\I

CRP TRANSMITTERS/HAM RECEIVERS

••

20. 30. to. 80M
CW TRANSUtTTERS

-2 Mele ..
·223 MHz
- 4<tO MHz
-6 Meters

Ramsey to-eaks ee price baffief on FM rI\lS' The FX is ideal for sl'lael<.
portaIHe or mobil,. The wide f,cq 'lency coverage and Ilfog,anvnable
,epeatli' spl~s makes the FX Iht perlec:1 rig It.>r Amateur, CAP 01' MARS
appl 'U bOo"l$. PilCketeers ' u lly appre<:iate !he dedicated jlId<et pM.
"TRUE·F... signallIld-. nstant TiAswiltt_",. HogI'I SP'ed pdM?
.._No p1 oll1em. T*dwe doodt progral'lVl'led d'lanneIs_ 5W RF CIUIfIuI.
_ct.laI~'e< ',eo ..:l pn;I'We(lEASY~ ........... "'
"""" lor a used loreign rig ..toen )'OIl can hMI one AMERICAN tAAoI::
lby youl lor less . Comes QQn'IPete Ic$S ease and speakor ml<e. Order
01/1' maldling <;aM ¥oil knoll set It.>r 1IIat pro i0oi<.

FX·SO k~ (6 Metersl __ ,5H9 .95 FX·146 kd (2 M..te ' s ) 5 149.B5
FX·223 k_ ( I 1/4 Meters) 5149.95 FX-440 kd (314 Mel ) _,$169.96
CFX malChing case sel... ,_ $29.9S FXM-I.ICOMIYaesu style speaker m $29.95

JQI(l1l'le run on QflP' Thousllnds or
tf1\!s\! mmi'rigs hu, eeee sold a nd
Ions 01 OX contacts have beCfl made.
ImaQllle WQrklng Eastem El"'OllI WI1I'I a
S30 tinsml\el'-1I'Iars ham ,adio al its
bes~ These c:N ngt "'" .,... maleS 10
fie recliOl~ 1II 1'9"l They IIave r-o­
po5IlIOn v_bl, o;rystal~ (one
pop.U ORP XTAL irdude<ll. one ....n
output and buill·in In lenna s wilch L ~~

Runs on 12VOC. Add ou' ma lching
e.... and kl'lOb set for a han<.lsomt f"'ished look.
Yoo' choice 0/ bands

(Speeoly band: QRP·20. 30. 40. or 80) _ $:29.95
MilldW>g Cllse knoO sel. CORP _ _ _.. 514.95

Run YOU' own steree FM radoG sllll """
Transmo1$ I slable signal in Ihe 86·108
MHz FM b,oa dcasl band up to 1 mile .
Dt1aled mII....at proyide-s helpful inlo on
FCC regs. ""l\!nna ideilS and ,ange 10
eo;llCt. LatltSl:~ 1ea1lJ(ft adjUSlibie
hne leve t inp UI S. 1!,\!.,mphl$;S I nd
crystlll oonvoIIed subcllmer COn-oea$ to
Iny CO 0< lape player. moh mi" r 0'
radio. InQ'udes ece I\Jn;ng loolloo' For a
pro 100+< atkl oor malching case s et with
on-board whop enlerna
FU·1OA Ste reo l,ensmiftet kL $34.9S
CFM c.M ,w!'lo9 ani ""1.... " ..... $1f.95

Oewamble moll SO'aJTCIe syslems helll'd on
you. scanner '"dio or s e t UP your own
SCambl\!d comm unicalion s ystem ever Ihe
phone or ' ad>Q. Latest 3' d ge n\!'"I,on Ie ;s
used for fantlS1C audio quality • equi¥i11enl 1O
over 30 op· a mps and mil\!rs' Crysll l
cu.olled Ior oystll clt.- 1OWld willi 1~
2 _ aICIoo ImP b- dored: tIIdoO hooI<-up. For
so:nmblt sysl8ml. eilCh user has I UI'lIlIor ....
dupIe-l "I"""llQl'1 , ConYroncaIe .. pnylCy' ""'"
lhe S5·10, Add cue ClSe s e l for a fine
prof\!S$ional finish.
SS-" ::' Sc'a.mble' Idescramblerkd S39.95
C;;SO ma ld'ling case set 514 .95
SS-rowT Assembled
5S-10 IIf'I<l case set 5n.95

Relive Ihe IId,o past wilh • cryslal S\! t Ir ke your
g'andfathe' txJjIt. Uses ll8""ne Galena crysta l and
Cil IWto$kt< s....... llofttten1 typel 01 'iIdIOI in! to.liIl.
II'lCluding 11.lInda'd AU bl'OlI«asL sI\OI'twil~ and
a ven WW 1l 10xl'tOla 'lyle. Te compare moder"
semocondllClor detl'Clors . .. II'l(:lude a doode for
~. NO _ "'ll rellU"dn we ....,., gi'vI
Inlenna ideas, Ra dio fo' eee . gel ,t now befOl'e
C1;nton tales II!
eS· 1 Crystal set k ~ .. 5 19.95

MICRO-MIKE
World's sma lle st FM " ire len mike ,
Smalle, Ihan a sll\iu, cufle . oncUd "'g
UIl.ry and m'... . f"o $Ill or sur
pens so.q;Jl«I l'I CaH you • • cUnsy'
Tendc audio 1lid-<4' lpin~ fIl 5 II)
ancI 1r;>n$ml13f"9'! ot3lXI l . we rQ.de
II'It bantry (..a\dl Sl'/Itl. eIecII'ellllllce
a>lll even a tun,ng tOOl ' Be a James
Bond and le/Jm SMT lOO!
FM·S Moc:ro mike kjL .. 519.95

AIRCRAFT RECEIVER

•

Send perlect CW, MiC' Op,OC<lSS Oi' ~eye r leelur\!1 • p rogrammeble
momories of up 10 26 words each. Iambic keying, doI·dash memory.
veriloble speed from :WO WPM. a4uSl~ siOe1one. keying 10 et>t rig
ancl~ RA pooo(. EAROM memory keeps "* I~ UP 10 100 'f'O'I'S '
you'1 go _ beIe-. ... \ ey-' Inducleos Duil _ paddles or use
~ OM\. EI5Y u s 'otJt1 ancl rnatehng set ..._ lor • ...,.
stIIion look .
CW·700 Moo \ 1)"1' kL ...569.lI5 MK Ma lChinO case sel.._ $14.95
CW·100WT Assembled CW·700and case , , 5 119.95

ACTIVE ANTENNA
Cra mped for SPlICe? Gellono;lwl" per10nnance ..III Iflis OHl<lop
........... Proper!) desi9l1d ..... I\as d.JII HF lind VHF ciIQ.Iotry and
_ ..., whip amenna. .. well asa_JD. RF IilI" ccnlrol .,.;l 9V
ope(lllQn fTllkes unit idHt lor SWU. Ira'iI!MnV hams or 6C8nne' buffs
who need holler 'ecep1'OI'I. The malching CiS\! a nd knOll SIll gPill$1fle
u";l l oondl'ed ddla ' toole!
AA.7K~ $26.95 Malc~ ;n c ase & knobset . CAA , $14.95

CW KEVERMiniature
SPEAKER-MIKE

F,II Icom.
Ya.s~. Att/lCo .
RillIlS\!Y and
Ridio 5h1ck
.'~Ior
a hil>llly l'nI\!---­c omp li m.nt
your FX t,ans'
ce iv.. 01' Oll'la r
ICOY I IY'e

L-.J 1\.t"lhe· talkI,1
TPIt RlIm"y

5V-l spMkeI'..... il a beaIAy " Iorly 1 lIZ"
lIIlt by2 l Q inche$ hogh and hIS al'l.1ncJy dip
QIlII'1e ba(:k SO you can ",,!i-Ily Clip _ 10 your
lapel or s""'. us l mall ",emal speake, Il'fl
going Ie break any eardnJm$ bu1 is very clta r
and hIS pIertJ or pop 10 be htard " hen worn.
There'$ _ a. ild (IlI llle IIIIIct SO wI'4II you
pUg .... you stI ...... llle ... 01 .... spilker
jKk "om JOII' 'lidO Fes a' RadIO SNelL,
ICON. Yaesu, An:o and Rirnsoty ngs
SM·l M..~Spea~e< mike.

Fully assembled , " _524.95

SHORTWAVE
RECEIVER

DR. NI-CAD CONDITIONER/FAST CHARGER

•
~ - ;}..

~ '$ 'iii" .....
Fl ruSfIC: RICltIYe , l1\li captures the Mllkl
-. ""' I IT a~eMI' ear> receM! "'"1 2
"1 Hz po'lion r-em 4·1 1 MHz . t rue
supe rhet has smooth va raClO' luning .
AGe. RF ga,n CQI'1lrol. plenty cJ SP"~II

volume a nd . un s on i 9V billle ry .
FlSOl'IlI!InV So:lo.t. school 01' dIAl prqecl,
PfO\"(leS 1'Icur$ cJ IUI'l lor ....en ee II'IOSI
senous OX... FOI' lhe eo r. CQI'1side' our
s hollwave conv. rle r. Two S..ilCh l ble
baflds (in 3·22 MHz range) . each 1 "1Hz
Wlde-f_bIe on your car 'adoo (l;al. Add
IO'I'Ie i'l1_ 10 I'0Il'~ home'
SJiootwaw 1l!IICeiw' kC, Sl'Il _ 5:29.lI5
SholIwa.. COf1Y9l1er ltC. SCI " .. W .es
MI1chirog CISe sellor SR1. CSJl .. 514 95
MIlching CISfI sel lor SCI. esc _..51a.95

2M
POWER AMP

Easy 10 build power amp I\.ts a bmes
POWW oain. l W in. 6W llIJt. 'NI in. 16W
0111. 5W is for . ow 0111. Sam\! limp IS
feaM ed in many ham ma'lUine articles.
CO/'fIPklle "';!h a.l parIS. leu case and T·,-
PA-l . 4/1W~ -..p kil..__._._"'."
TR-l . RF ser-..d T-R r$ykL..51U5

MINI KITS
Rams I)' carnes a complin e line of low cost.
easy lO buid. easy to use functional kIlS lI'Ial
Ciln be used a tone Of &I bU~dlng IHocks in
IarV'" more """lip.... de$9'S.~ in:lJde
a oo lO amps. tone decocle<s. VOX $wilcl'les.
1irnt1s. audio alIIms. fICliIe-maoers Ind _
shoc:U'Il kJ!I' Cdlor' QUI' Iree <;atalogue'

OuiI ......do... big to.ock$ lor'''-'16' blIllery pecks.~.. ...-.d QtAi(\IjQ(,)OI6 bane<ies
lor peak ctpiClly. AlIvan::ed CirCuItry hl$ op!tmozed dlsctul 'Q'I betor. cl'II'9\! to e_te
memory e"«land 10 Conclilion Dltteoes ltial llave been >'OO'1Y U 'edfo( .. the past. QUICk
cl'\afoC 'apidly b1ings ballery 10 full charge IlItSS tIlan en hour'lust 15 ........Ie$ It,.- S/lf'I'I(! types '
AnI) 'tcp-oIr c/'Iar9f mode SQUlel" evvry.." bit d energy ir>IO each cel lor 1I'Ie 0\bs0IuIe mosl
capICiI:y. 5.....:t>-mod1 fe9llIa1Or conDtllI CORI~ __ c!'Iarge while be.-og nvrIOl'td by a
~ dtIII-y IysWm IIaI CI.II ell ..... IIIl cn.ge . fie IIIQ peinl 01"'-CIW9t­
...~ nal cooked! ChIJges NCIdI QI' _ pecks"" 210 10 c.IIlelSl1 . .... idoi<ll
and Clne<lIcapaciW's 1.010 10~. Rl.f'lSOOII 2 1O 15 VOC. 0uiI o:ookillg J!lII'blnenes.
~ "" pad<S. " wog I'\ouI's lor~. get a Or. Ni-cad IOdIy! Avlllable J'l rn:roey
" WIll kil form 01' "" ed Ind lilted wi1I'I eo.. at a speaal poee. K. builde<$: add~ malching
case set fOI' a s nauy finish.
[)N·l Dr. Ni-Cad cond~ion<m'tesl cha'9l!" k ~ 549.95
CON ldaldlng <;aw aeI _••...••_ _..•••••.••_••••.••••.•••.•.••.•••. ..$ 14.95
[)N ·1WT" FIlly I»e",bled Ol'. Ni-Ced case ~•._ _ _ _ _ _..sa9.95
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Figure 7. The signal at the receiver:FIRI/le 6. The lest setup ,
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follow mg w ay (Figure 4 ):
First , the coupled lines A and B were cho­

sen w ith th e sa me low impedance . Low
impeda nce means that they are broad. like a
m icro sl r ip an tenna pa tch . Di m e n si o n
B+D+B should be equivalent to about a half
wavelength to maximize radiation.

Second, 10 generate enough feedback for
oscillation to occur. they were chosen with
tight coupli ng. which means close to each
other, This de term ines dimension D.

Th ird . the overall electrical length of both
lines put end to end (A) was chosen at about
A/2 10 max imize rad ial ion. T he po int a t
wh ich the G;IAsFET was attached 10 the two
patches (d imens ion C) was searched with
PUFF. by trial and error, so that S'"1 feed­
back was as high as possible.

Finally. we decided to sian experime nting
wi th th e PC B patt ern sh own in Fig ­
ure 5.

A s a n aeria l we used a n a lu mi n u m
parabolic reflec tor, an "IKEA" d ish. sold as
a lamp. available cheaply in furniture shops.
{Editors lIote : The authors' QTII is Switzer­
land. You may have 10 improvise if yO Il can­
not f ind the IKEA lamp locally.j The diame­
ter of this lamp d ish is 40c m and its foc al

length is rather soon. al about Ilcm. So FJD
is low. at 0.27. The oscillator was simply pUI
at the focal point, so il would illuminate the
dish . . . no more "penny feed." How is this
for simplici ty? (Figure 6 ).

The GaA sFET we used was a " Red Spot"
from Birkett, 25 . The Strait. Lincoln LN2
UE ux.

Dimen sion s D and B (Figure 3) were held
constant throughout the tests: D = O.5ntm, B
= IOmm.

Tesling

For our first lest , we took A = 18mm and
C = 6.5mm. With +V supply = 4 V and -V
supply = -3.5 V, Jd was 23.4 mA and we re­
ceived a -3 dBm signa l with ou r hom amen­
na

Oscillation frequency was lower than pre­
d icted at 9. 7 12 G Hz (Figure 7). The re­
ceived signal was best with the oscillator be­
ing sh ifte d aw ay from the focal point , at
16.2em in stead of I Iem. Thi s probably
means thai the radiation angle from the PCB
is too narrow to illuminate the whole d ish
evenly (Figure 8).

Event ually, the GaAsFET fa iled (it di d
draw quite a 101of current) and was replaced

by a first-class, expens ive CFY 18-23 from
Siemens. A was left unchan ged at txmm
and C was tried at 7mm. The received signal
was much lower, at - 17.3 dBm. With C =
8.5 , the oscillation s stop ped .

MoS! interest ing was the fact thai thi s
small change in C brought the freq uency al­
rnost I GHz higher at 10.653 G Hz.

We replaced the CFY 18-23 with a new
red-spot GaAsFET. with C left at 701m and
the frequency remained the same. so il really
seems rhat the frequen cy shift comes from
the C mod ificat ion. ra the r th an the GaAs ­
FET cha nge.

To lower the freq uency down into the am­
ateur band , we fitt ed two sma ll p ieces of
copper foil to the ends of both patches. in­
c reas ing the A d im ension 10 19mm. This
brought the freq uency to 10 .293 G Hz. +V
supply was + 3.5V; .v supp ly was -4V; Id =
16.5 mAo

Figure 9 sho ws the recei ved signal when
the o scillator is f req uency-modu lat ed by
sendi ng a 4.5 MHz sinusoid to the gate. Lin­
earity is acceptable.

Modifying the powe r supp ly voltage d id
not change the drain current much. Frequen­
cy did change but not linearly.

Figure 9. Output signal whenthe oscilla taris frequencv modulated.
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Figure 8. If the oscillator is placed f urther from the parabola than the
focal length, If illuminates the dish more C'I'(''' 'Y.
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Figure 10. A preamplifier connected to a
microstrip lIf/f(>II IUl .

T he rece ived sig nal wa s best at - 17.23
dBm when the PCB was set at 13.5cm from

+\' Supply
+3.0V
+3.5V
+-t.ov

•\' Supply
-4V
-4V
-4V

ID
15.5 mA
16.5 rnA
17jrnA

Frequency
10.363GHz
10.354 GHz
10.376 GHz

the dish. The cross-po larization attenuation
was rather high . with a maximum of 30 dB .

The total rad iated power was est imated at
about I mW: Replacing the circuit under test
w ith a G unn transmitter of I mW known
power outpu t gave the same signal on our
test be nch .

We tried to furthe r de crease C to 5mm.
this sent the OUIPUI power up about 3 d B and
the drain current down to 11A rnA. Oscilla­
t ion freq uenc y went down 10 10. 180 G llz,
which Allowed us 10 remove the two pieces
of copper foil we had filled to the pa tches'
ends. This brought the frequency back up to
lO.·nOGHz.

We then d isco vered that the ci rcui t was
radi ating both on 10 GHz and 5 G Hz! We
had not noticed this at first because the short
length of waveguide between the hom an­
tenna and the receiver was acting as a high­
pass filt er; (cutoff frequency o f I " X 1(1"
waveguide is about 6.5 GHz). Further short­
ening the patches cured the problem.

Concl usion a nd Further Developments

Well , this is it: We have made a seven­
compone nt ]() GHz ATV transmitter, possi­
bly a Guinness Book record! Stability was
good, with little frequency shifts caused by
moving objects near the TX. Although we
did nOI try it , temperature stabi lity could
pro bab ly be e nh anced by enc los ing the
transm itte r between IWO plates of ex panded

pol y styrene . This material has very sma ll
lo sses a t 10 G Hz. Anothe r improve men I
could be fill ing a dielectric stab ilizer to the
oscilla tor.

Simplicity is nOI the only advantage of
buildi ng a transmitter of this kind. Having
the 10 G Hz so urce d irectl y at the para­
bol a 's focu s also avoid s losses in wave­
guides, coaxial lines, transit ions. re lays and
so on.

Th is wou ld he particula rly interesting in a
rece iver. The preamplifier could N: buil t di­
recrly at the parabo la's focus. the dish being
illuminated by a small microstrip antenna at­
tached next 10 the preamp (F igure 10).

As we know, an y loss betwee n the anten ­
na and the preamp se verely affects the rc­
ceiver's no ise factor. An assembly like the
one sho wn in Figure l i b should be m uch
less lossy than. say. rne one in Figure ll a.
and much cheaper, roo . when you conside r
the pric e o f an SM A connec to r o r a mi­
crowave T/R relay.

O ne la s t word o f caution : As fo r all
GaAsFETs. it is high ly advisable 10 tum on
the negative gate supply slightly before the
drain supply, because th is kee ps the drain
c urre nt a t a safe level. I f the gate is le ft
at ground vo ltage. a large curren t surge at
tu rn-on cou ld bl o w th e GaAs FET . M i ­
crowave semiconductor chi ps are really tiny
devices so their power safely margin is qu ite
small. iii

2

2 3

1

(al

2

2 3

4

Figure II . a J A mo/"(' convennonat (and Ims)') setup. Note the I ) waveguide losses, 2) cmllleClor losses . 3) C(I(l.( losses, 0",1 4 j relay losses.
h ) The preamp con he enclosed in its shielding box with a small microstrip element glued (In the outside, The assemhly is placed infrom of
lhe parabola with the microssrip I'alrh at the /tN. ·IIS.
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ASTRON POWER SUPPLIES
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• 0
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6
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MODEL RM-35M
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9
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• Sowikhable wlI and MP meter
RS- 12M

• Separatevolt and MP meters
RS-20M 16 20 5 x 9 x 1 0~ 18
RS-35M 2S 3S 5 x 11 x 11 27
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RS·MSER;;..:'E;,;;.S ~
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1I00H

VS-12M
VS-2OM
VS-35M
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• Separate Volt and Amp Meters . Output VOltage adjustable frcm 2-15 ¥OIts . cereot limi1 adjustable frcm 1.5amps
to Full load

• Variable rack mcent powel' supplies
VRM-35M 25 15 7

MODEL VS-35M VRM-50M 37 22 10

• Built in speaker to... Culinus
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f!S- 7S • • s
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RS·S SERIES
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Number 6 on your Feedback card

EMI/RFI Defense

Strategies for Hams
Keep those troublemaking signals out of your mobile installation!

by Donald Koehler N7MGT

Photo A. Don't leave power wires running unsecured across the engine coml'llrtmeflt! Poor
installation practices often lead 10 EMIIRFl problems,

Y OU j us t fin ished the installation of a
brand -new VHF (or UHF) FM rig in the

ca r. You tum it on and get a good VSWR
and signal check. After cleani ng up. yo ur
s ignificant other asks for a ride to the mall
on the other s ide of tow n. You start the ca r
and fire up the rig . Squelch needs adjust ing?
You crank it up and drive off. Repeater traf­
fic light? Friends complain you don' t ans....e r
calls? You may be the victim of RFIIE~1 I.

What is RFiIEMI? Radio Frequency In­
terference, also know n as Electromagnetic
Incom pat ibility. is when one (or more) elec­
tronic or electrical devi ce affects or disrupts
the normal operation of a " vict im" syste m.
In the example above. the new radio was
vict im ized by weak, wideband noise from
digital automobile systems. This problem is
o fle n ex h ibi ted b y "lost call s or hi gh
squelch settings.

Th is art icle will cove r E~lI/RFI defen se
strategies, installat ion practices, and ha zards
whic h may re sult fr o m us ing c e rt ai n
EM I/RFI cu res. Let's star t by exami ni ng
three broad areas of act ion which can hel p
resolve EM !.

In the broadest sense, EM I can be com ­
bated by avoidance , attenuation and/or iso­
lation. Any of these, or some combination of
the th ree , may be necessary to eliminate
E~n problems with installed equipment.

Amidance

The!' lea s t expen sive of these stra tegies
may wel l be avoidance . Avoidanc e covers
several areas :

-Pre-in stallatton chec ks of the area.
· Usc of commerc ial software to find har­

monic "hits."
· Use of serv'ice bu lle tins.
-Po wer levels appropriate for intend ed

commu nications.

Each one of these options offers some ad­
vantage for the ham or other installer. While
not listed in any particular order of impcr­
lan ce , these areas should be the first you
turn to in installation planning and practice .

The use of a broadband. high-speed scan­
ne r can go a long way to ward identify ing
potential E\lI sources after a problem arises.
Use of the scanner prior 10 an installat ion
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can save time. money and possibly missed
emergency tra ffic . How do you U!'>C the scan­
ner in a pre-installation check?

I suggest usi ng scanners in two ways.
First, load all o f the com mon channe l fre­
quencies you intend to use into the sca nner.
Then , with the vehic le operating normally
(assumi ng a mobi le in sta lla tion), let the
scanner run , Liste n for " h its" or Eto.lI o n
these loaded channels. The hit may sound
like static , a whistle or a rough bu zz. Open
the hood, th en care fully work the antenna
near the ba tte ry and any of the in stalled
"black boxes" (fue l inj ect io n com pute rs.
etc.). Do the same on the inside of the vehi­
cle . Run the heal er or other accessorie.. at
this time.

If no noise so urce appears , sw itc h the
sc an ne r to the se arc h mode and set th e
searc h limits to j ust above an d be low the
range o f frequencies desired for usc in the
installed eq uipment. Most modem scanners.
such as the ICOM mi niature series and AOR
handhelds, cover 1(Xl kHz to 2.0 GHz. They
are more than useful for this check. Note the
frequencies where the hits occur and see if
they are on. or are harmonically rela ted to.

planned frequencies. More on this in the " In­
srallation Practices" section.

The use of commercia l so ftware to run
checks on installed or contemplated freque n­
cies may save a lot of grief up front. Har­
mon ic relationships may be hard to d iscern,
hut the probl em s which crop up are real in­
deed . Most commercial softwa re is powerful
enoug h to keep you out of trouble. Take a
minute to TUn these checks be fore installing
ne w eq uip me nt into sys tems o r veh icle s
where comm unications equipment is already
m use,

If you can take a few moments 10 look
through equipment service bullet ins prior 10

in stallation. you may save time . Look for
warnin gs on m in imum eq ui pme nt cle ar­
ances, ground ing and power requirements,
antenna or power cabling restric t ions and
other infonnation whic h may impact on the
pl anned instal lat ion. Finally. usc the least
amount of po wer necessary for the job. Mod­
ern radio sets have computer-controlled-and
-set widehand frequ ency and power sett ings ,
Never use more power than is called for in
the insta llat ion package. Resid es being bad
practice , it can ca use EM I or descnsc in
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1··Shor t wave))
ICON=....,...· % "1 01 1 'LdiIl_ 1-169,95
I

Irs NSf 10 Ol"der from OJ. Mail onm-. to: ComnIunka­
tiorlS EIeclronlcs Inc., Ernergmcy 0perI1lonsCenter,P.O,801
1045, Ann Arbor. MldU&an 4&1{N) U.s.A. Add 115.00 per
radio for u.r .S. ground shipping and handling In the ccnu­
ncntal u.s.A unlm olberwtse staled.Add$8.00 shipplnl for
all atteSSOrits IIld publications. Add 18.00 shippmS per
anlffiJla. For~ Puerto Rico. H201'"lll, Alaska, P.O. Boz..
or AJ'O/FPO deIh-ery, shipping charses are lWO IimrS (l)I'Id­
IltIItaI U.s. rates. Widll8an residentj add IIatl! sales w. No
COO's. 100SlIr'I:IwJe fitf net I0bUlInSloqualificd accoanlS.
AI sales ue $IIb;ra 10 ..-aiIability.1CttpWlct and nrtfita.
lion. Prices.. terms and spedficaJiom ue sub;td kI chqe
wt1boul nouee. T e ll'ekOmt your [)bcom', VIsa, American
ElprtSS or MasterCard. CaII I-8O().IJSA-SCAH 10 order lOiI­
lift.Ca1I3 13-996--8888 ifoijlSide lIle U.s.A. FAX anyUme.dIll
31}66}8888. For tecllllical asslstann' 10 JOlve your
rommulllc.tlons problem, c.1I the Communlc.lIons
E1mronlcs technical suppol1 hotllne (or $:1.00 ptr
minute . t t ·900-SSS·SCAN. Order your ""'" ~1«trOnIC
equlpmtnt from Communlallons EIeclronIcs Ill(. 10C"Y.__' _ ..01_... ' ""'0 _ II<
--_.~ ......__.- - -
For credit card orders call
1-800-USA-SCAN
Communications Electronics Inc.

Emergency Operations Center
P,O. Box IM5, Ann Aroor, Midtlgan 481(l6.1M5 u.s.A.
For Inform.llon a ll] 13-996 8888 or'AX 313--663-8888

NEW? RELM® WIIS1 5().]
Usl price S481.67/CE price $339.9S/SPt:CIA.L
" Quad . 5 ".n VHf ..,."..,Ift,~
Slu: l..U· lIfldo . I.J' · IIftp . '-4· 11",
~,,",*I"llOO*,I74.~JlHz.~~
WIll.., iror:tJU .fKJtH4II.OODJIH1 ...,. , f rNpo,foo_'ICI.

The I IDI 1Ii"1IS1SO. ow _ popaJ.r~ In.-.at,
16 tlwIJld h-sbdd b a ..cd'u wtth kill... CTCSS, .......,.,.
be ptOII'UBIDrd fur ..., J9 SWlIbrd DA lObeS. The ruI r-:tioD,
DTM, toIIIpalible kt\'PfId mo filion fur DnlF f.ncode/lIetode
and pf'ClSl'3JDllllble AN"l,"'etshtng only I H OL, h fntares dnla'
provuomable symhesb..,d /i1:qumcIes eilhu simplex or half
durle~ In boIb 5,0 and 6.25 ttHI. lnoo:nmenlS. Other features
Include 5CIII1lst, pliorlry tbtJlne ~ selectable 5CIII deIlY, seletllble
5 .... 11/1"'111 power leVels, liquid a'Y't11 <Ii'!'..,., tl~ul l1l1>tl"
and much ""'"'. IIi'Mft you. onla-Ihc WHSI SO from Commuftlta.
IIont EIearonIcs Inc.. J'OlI'U Kef I comr~pod. dnI lndudi1lg
IDiUllla, huery. bt'll dip Illd IlSn' openliDc1ostnlI:tlocls. 0Cba"au""" its 1ft ...-.lhhlt: AIe:aIhtr evrytng cost W1dI~ bdl
loop pan ~u:w.1I5 . U 9.95: npid dI.VJt' Ilmery dlorge:r.,.n
' D'HsisS69.95;~/""'ttpbolle. put ~Sn1lll 1s SS4.95:
ttl/1l llk:ad batInT pad. JI'I"I ~IPOO" is 159,95. 1be radio
wdIn1cbn mlnulnlnJ JOllf radio SJ*lIl ..1ISl ""'" pl OSl ­
l1li"1 /nstrvcIions pan ~ 'I I SO for S1800 10 I<tiVIte ibis ndlo.

Bearcat® 8500XLT,/
usr price $689.95/C£ price $369.95/SP£CIAL
500 Channel• • 20 banks · A1phanumerlcdlsplay
Turbo Scan • vro Control · Priority channels
AulOStore · AulO Rerordlnl • tettption rounkr
freq~ncy step resOlution 5, n .S. 25 a soKHz..
SI7.t: l o-l/2w 'fi1de x 7·lrz" D«p I 3-3/ 8"" High
hwf...cy e-r.,.r.
25.000 · am MHL (.01), 29_000 · ~.ooo IiOh. (ml).
~.ooo · 7I.m MIlL (ttlX). 7l.000 · 75.995 MHL (/'om
76,000 · 107.m MIlL (TnI). 108.000 · I.%.m IllHL (AM)
131.000 - 173.995 MIlL (NFM). 174.000 · 215.m NIll. (1i'fM),
216,000 · 224.995 MHI. (!'IFIll). 225,000 · 399.995 Mil L (AM)
400.000 · 511.995 MHL ( !'IFIll), 512,000 ·549.995 MHz. (WFM)
760.000 - 823.9875 MIIJ (NFM), 849m 25• 868.9875 MHI (NFM)
8'94.0125 - l JOO.ooo NIll. (NI'M).

The""'" Be>1moI8500XLT~ fOIl purr sannlnl SUlsfaetlo.ll
-wttllllllaztnl lnIumi like Turbo San. nus I1ghlnlntflS( Itch­
DOJocTfntui'inI. trlple conversion U~ enaNcs UlliMD's
besl tanlItI" 10~ and 1nJdI-p 10 100 dlamds per WOXIli
ItmIse Ihc frrqumcy~. 10 ..." • ¥tty bJ1 'C'Anlnl
Jrste- Is es:smlllJ lit IIeep up 1ritII ee lIdioa. Odlct kalurrs
inf:tud(o VFO QnIIroI _ (\'1I'IahIe 'rrqumcy 0sdIIM0r) whidl
aIIowJ you 10 adjvrt 11M: large toWJ tuner lit seJea tile dtslred
frcqwncy or dlllUleL e-"trr~ - 1t1S yOII rounl lllCl
rroord ~"'" chlnMI ll'hlIe 5CIIInlng, J..10 S"",- • AijtonW!·
cally Jlores a11 lCllve freqlltncies wlthln the spetifled bink(s).
.41010 RnortIl", - This feature leIS you record dlanntl lCllv:lly
from lh~ 5C2lUIn' onto . tape recerder. You tall even get fill
opllonalcn:tST_ &MrtI {ConllnllOUSTone ConlrOl Squelcll
System) ...hicb I1Jows Ibt IqlIdcIIIo bt Mokn. dlIrbll sannlnl
on1y wheft a (OlTt(1 C'fCSS lODe. Im:in d. 20 ..... · !Idl
bank conwns 25 cIwlnds.lISduI for s&otiDI.siaibr~
III order 10 IUlnlllD~ sannillI qodcs.. For lIIu1l11\111l
~ n.joyment, order 11M: foIIowinI opllonal ......:awIeS:
I'SOOt Oprenc Hibler~ cwd for Itmporaty operation
from your vehldc's dptnle IiJhler 114.95: ts001 DC pcnm
toni · en.bles ptnnlllUll opcn.tion fro ID your 1'thJcIe'1me 1101
S1 U 5: HBOO I Mobilt- mounting bndtl S14.95;BC005 cress
Tollot Board 154.95: EX711 E~t~mal speaker with mounllng
bracket &; 10 feet of cable wi th plijl auached $19.95. The
BC8500XLTcomes wllb ACidapter, te\t5coplt antenna, 01l"lltr's
manualIllCI one)'tat IlmUN...arranty from Un!dm Order your
BC8500XLT from Co_unItationI &uonIts Inc. lOday.

~ ( Q:)>;;!!"~"""

~.-~g88 ~~~ : ~D O D _

ICB/GMRS Radiosl
The Uniden GMRlOO Is. hand~1d GMllS UHF 2·...2or radio
ltamCtivertlJat has these dghl&equcndes lnstaIIed:462.5SO.
461725.461587S.462.6125,462.6m.462.675,462.6625
and 462.6875MHto nm one 1l"1tlndio romes 1l1th fleJible
rubber antenna, redtarJeabIe ni-ad banery, AC adJ.fXel"I
ctwvr.bth dip. ' .C.C. 1lcense tpplicllion and more.
Cob.. 2oooon-) SSBDeIUJle CB Basell89.95
Unlden GMRl()().J GMRS Handheld ..... S159.95
Uniden WASIIINGTON·J SSB CB Base .$189.95
Vniden GRANTXL-J SSB CB Mobile ...", $] 39.95
Vnlden PR0538W·J CB & Wealher ""....$59.95
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_COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center
We're introdudngnew UnidenBearcat scan­
ners thatare justwhatyou've been searching
for. Order your Bearcat scanner today.

ISave $25.001

l
i on Unlden Bearcat® 8500XLT'11
2500XLT, 890XLT, LR09000W1.

1~-2jUr,-__ ...,a.l__"' '''''-'- 1
___io ..... od.Thi.OIlOIf'OI' ....... II< iacloldod ",ill> Y"'"

I
~_. Oo<bl cards ... _b'y dilOOWlll .....",Ndod from

ll!li . off..,orr....hll"...y or ordon mail<4 <hrt<l1y koC"""""ftielliorl.
1!1o<:IrncUcI1nc•• P.O. Bo. I04S . o.pI.1:10694. Ann Artlor, Michl, ...

I~R 106-100U.S,A.e-oxpi>nA_ll ~ 1994.- Umit 1
per .......Couptoo~ IlOl II< _ ill"""~.... ..,. ..""'offer,

• Void ..- ,..,. -.- 'I e-..., ""~. . •.. 1 .J..._---------I Radio Scanners)
Bearcat® 2500XLT,/
Ust price S619.9S/CE price $339.95/SPECIAL
400 Channt'll' 20 Banb . Turbo Scan
Rotary tuner Iearure • Aulo Store · Auto Sort
SIu: H /4w Vi'ide I I_111ft D«p I HI2" High
~e-rr.P" ooסס-.25 · S49.~.760.ססoo · 823.W50.
m .Ol2s · 863.99')(1, 89'lOllS • IJOO.oooo MJlL

Signll inleIDgmce experts, public safety agencies and
people with tnquirin& minds mil want to know, have
asttd us for :I work!. dass 1wndJu1d SC1Jlntf that an
InItrrepC just about lIIy radio tnnsmission. The new
BearaI 2500XLT has what you want. You can program
frequencies such as police, fire, emergency, race C2l"S,

marine, mili tary aircraft, weather, and other broadcasts
In to 20banks of20 channels each.The newrotary tuner
fealUreenables rapid and easy selection ofchannels and
l'requende1 With the AUTO STORE feature, you ran
automatically program anydtannel Youranabo scan aD
400 dwmtls at 100channeb-per-serond speed becsuse
theBearat 2soonThas nJRB() SCAN btJih·1n. To male
this scanner noM~,the BC2soon Thas AUTO SORT
- an automatic frequency sorting future for faster
scanningwithin each bank.orderyourscanner fromCEI.

for more information on Bearrat radio scanners or 10

Join the Bearcat Radio Club, call Mr. scanner at !·8OQ.
42H H I. To order any Bearcat radio product from
Communialions Electronics Inc. caII l -800VSA·SCAN.

Great Ceals an
Bearcat Scanners
Beareal 8500XLT~ base/mobile $369.95
Bearcal 890XLT·) base/mobile ..$244.95
Beareal 2 500XLT~ handheld $339.95
Sporlca' 150·) handheld $199.95
Beareal 760XLT·) base/mobOe .. $199.95
Bearea' 700A-j info mobile $149.95
Bearcat 56oXLA·) base/mohOe $84.95
Bearca' 220XLT·) handheld $229.95
Beareal 200XLT~ handheld $199.95
BeareaI1 48XLT·) basejWX alert .$88.95
Bcareal 120XLT-j handheld $159.95
Bcarea' BCT2·) info mobile $139.95



Phoro B, Using a scanner witt help pinpoint problem "black boxes."

other insta lled equipment. In this case, the
old saying " if a little is good, gobs is great"
doesn ' t ho ld true.

Atlenualion

The issue of power output brings us to the
nex t of the major ..traregies, attenuation.
When E~lI problem.. arise, one o f the main

efforts tak en by e xperienced techn icians is
to attenunrc the inter fering s ignal. This a t­
tenuation may take many forms. The most
typical is using filters . both RF and IF. You
may n or normally consider cavity f ilte rs .
c rystal filters and alternate s iting of antennas
to be a form of attenuation--but that's what
they do to the unwanted s ignal. One fi ller

st ra tegy ofte n overlooked is usi ng ferrite
beads on powe r leads and. occasionally. on
RF cables. Fina lly. bypass capaci to rs on
power lead s or power so urces offe r a low
impedance path to ground for EM! s ignals.

Isolation

The third strategy is isolation. By the use
of shie lding, bonding , and AC or DC fi lter­
ing . the comm unication equipment can be
iso la ted from EMI signals, The shielding
may take the form of conductive foil s, tube s
m ade of conductive or attenuating material,
cond uct ive ca ulks and conductive tapes.
W hen using these conductive sh ield s. ex­
treme care must be taken to ensure the mate­
ria l will not come loose and short out other
equipment, The idea of the shield ing is to
co nd uc t the EMI signa l a way from yo ur
equ ipment and to prov ide a low impedance
path to ground. Another way to do this is to
ensure that all eq uipment is properly bonded
to ground. S ew vehicles make extensive use
of plastics and exposed me tal that often have
been coated with anti-rust compo unds.

Bondi ng can take several diffe rent fonns.
Usc of conductive stra ppi ng, tying toge ther
both radio equipme nt and mounts to the vc­
hicle frame, is a good, low-cost stan . Further
work to tie the vehic le body, frame and neg­
ati ve battery! terminals into one circuit may
yi eld resu lts to red uce background no ise ,
When running power leads. make the run as

Model HF9V-X (shown to the left) lor 8Qf75, 40 , 30, 20,
17, 15, 12, 10 a nd 6 meters.

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NOWI

_HIGHQUA~
''GREATPRICES,

PLUS....l

P.O. BOX60017· Fort Myers. Florida 33906
• (813)936-2397 Z

EXPEDITED ORDER
SERVICE FOR:

GeneralCommunication - Industry - MarineVHF
Scanners · Amateur Bands -MICroprocessor

Expem-onlal

Get your FREE 1994 Catalog'
CALL TOLL FREE: 1-8()()-JAN-XTAL

Why Take
Chances?

P,O, 8011234, Olmito, 1]( 78575 (210) 350-5711

Model CPX counterpoise ki t for Butternut model s
HF9V-X, HF6V, and HF6V-X; substitutes for ground or
elevated radials. Self.supporting tubing bolts o nto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.

No, we wo n't insult you r intelligence by tell ing you t hat it' s a
'ttanwave" or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't ! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
mult iband vertical in the business, the HF9V-X, over our counterpo ise
kit. You 'll not only save a tidy sum but you'll work OX that the shorter
and more lossy no-radial "hanwaves" can't touch because both the
HF6V-X and HF9V-X use longer act ive element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask lor our free brochure lor complete specs
on all Butternut models and receive technical note DLS-1 ~Djrty Little
Secrets from the Antenna Designer's Noteoook") that shows you how
to calculate the probable efficiency of any vert ical antenna using the
manufactu rer's own specs so you won't have to learn the truth the
hard way!
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Wefax Explorer
Integrated Wefax I APT Recei ver and Scan

Converter with Qfax software.

$695.00 complete
shipping and taxes not included

--;'-
::'5

=

The Best Price / Performance. Period!
Construct a Wefax I APT reception system from individual component receivers. scan converters and image processing software
and you' ll spend more money for fewer features. poorer performance, no automation and a jungtc of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you' re receiving the highest qual ity images possible. The
Explorer is backed by a I year limited warranty and the extensive experience of the leading Wefax hard ware manufacturer.
Quorum equipment is used by virtual ly al l wefax suppliers in worldwide amateur, commercial and military systems .

• Integrated Satellite l'i'iibility pre­
diction with automatic capture f or
up to 8 satellites simultaneous/y

• Automatic time and ephemeris
stamping f or navigation

• 2 7 day programmable schedulers

• Automatic digital gain lock in
AU ... modes, I'LL clock ing

,-. _-_ .. _.- .... . -- ---• QFAX Features
• GOES / Meteosat We/ax Reception

• NOAA / Meteor APT Receptiun

• HF Na/ ax Reception

• Dual RF ports for geosync and polar
reception under software control

• Integrated preamp and down con­
verter power inserters

• SO user defmabk configurations

• Software controlled receiver with 2
UHF, 10 VHF memories and scan

• On board audio amplifier and
speaker with software controlled vol­
ume, squelch and mute

• Automatic Unattended Animation
works continuously

• 8 bit data f or up to 256grayleveis

• Vie w at up to l 280 x lO24 256coior

• U...e TIFF, GIFor PCX file formals
and con vert to BMP, lPEG, BPS
and binary

• Contrast, Brightness, 31) effect,
Sharpen, Smooth, Noise, Histo­
grams and other image processing

• f.p hemeris based NOAA A I'T navi­
gation with geo-political and Lat­
Lon ol'erlays

• NOAA 1'00,," show ...ate//ite path,
Lat-Lon of cursor, di..tance and
bearing to ref erence point

• A utomatic Temperature Calihration

• Color Palettes and NOAA curves

Quorum Communications, Inc. FA X( 2 1 ~) 'JIS - 02 70
H30~ Es tet-s 111",1.· Snite sso - Irvin~. Texas 7S0(,3 ( 2 1 ~ ) 'JIS·02S(. IIIIS (21~ ) 'JIS·03~('
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Installation Hints

Photo C. Using a scanner to determine the best route for power leads sa1'es time and trouble,

Good installation practices will go a long way toward preventing possible EM I problems .
Try these tricks- they work well fo r commercial and amateur installations:

-aeorace the battery terminal clamp with a new, lighHitting clamp. Use the kind with a
new "qenerator" lead cast into the clamp. Pull the DC buss line power from this cla mp.

-u se a mcmccnnect or "barrier" block for your DC buss. This makes it easier to place by·
pass capacitors, if necessary.

' Don't splice wires, jf at all possible . Each )oint is a possible corrosion spot that could
cause problems .

' Don't install the radio next to or under heater vents or, on olde r cars , near the healer or
wiper motors.

Avoiding Hazards

Even the be st-p lanned installation can
generate hazardous conditions. Let's look at
some of those cond itions.

When usi ng conduct ive materi als for at­
tenuat ion o r shield ing. be careful ! These
materials may become conductors of oppor­
tunny or pan of sneak circuits not protected
by fuses. To guard agains t this hazard, I
fuse both pos itive and negative power leads
as close to the battery as possi ble . Fo il s
used for sh ielding can cause heat buildup .
Before using foil as shield ing material. en­
sure that doing so will not violate the vehi­
cle 's warranty. After installation, check all
vehicle sys tems with the insta lled equip ­
ment up and transmitting. Imagine how em­
barrassing (and dangerou s) it could be if
you r transmitter caused the vehicle ant i­
locking brake o r fuel injection system to
fail. Wh ile these types of problems are Hire,
it only takes a moment to check EMI inter­
ac tions with the vehicle's systems after the
installation i.s complete.

After all. if ),ou didn ' t install the vehicle
alarm. cellular phone or stereo equipment,
you must be sure that these co mmon s)'s­
terns do n 't cause problem s for yo ur new
mobile rig . Take the time to use some of
the se strateg ies , and enjoy your EM I-free
mobile operations. Ell

when installing equipment in off-road vehi­
cles or in humid climates.

As always, when installing equipment in
off-ro ad vehicles, take the time to re ad
both equipme nt and vehicle technical data.
I have had good luck wi th the se rule-of­
thumb procedure s when in stallin g rad io
eq uipment in vehicles a s diverse as ai r­
c ra ft fuel in g tr uc ks , sno wplo ws. fo rk ­
lifts and fire trucks . If you have questions,
talk to yo ur veh icle se rv ice personnel or
dealer.

impair the shielding properties of the mao
terial.

Taki ng the time to bond the radio, the
mo unt and the veh icle body together can
eliminate sources of widcband noise. When
installing mobile computing equipment, this
step may become even mo re importan t as
thi s eq uipment can often generate large
amounts of wideband digital noise. Use care
to bond the interconnect ing cables and con­
nectors. Ensure so lid ground paths on the
vehicle by sanding the are a around the con­
necting fastener. The use of modern anti­
rust compound s can impai r o r raise the
impedance of the ground path. To protect
the ground connection and fastener, the use
of cond uctive caulks o r grease is recom­
mended . Use of small amounts of conduc­
tive caulks under mount "fingers" may im­
prove grounding of b lind mount ante nnas

Insta llation Practices

When fi rst plann ing the ins tallation of
co mmunicatio ns eq uipme nt in a vehicle,
take a moment to "sweep" the area with a
scanne r. Th is sho uld show po tent ial E~t1
sources. Typical areas are ncar vehicle black
boxes, digital dashes and other displays with
multiplex drivers. Once any EMI sources are
identi fied, route power and RF cables away
from the source. If the cable routing doesn ' t
allow for avoidance, the use of shie ldi ng
may be required.

Flex ible , cond uctive tapes, conductive
caul ks or foil s ca n be used to cover the
cabling which runs by the source. Sho rt
lengths of cable requiring this EMI cover
can be easi ly fabricated in the fi eld. Grou nd­
ing of th is cover materi al is usuall y not
nece ssary. Each application will be unique,
thou gh. Co mmo n-se nse p recaut ions are
esse nt ial whe n usin g cond uctive materi­
als around power sou rces. Covering conduc­
tive ma terials with insulat ing tape will not

short as possib le using proper gauge wire.
AC and DC filters such as chokes and ca­
pacitors will help to keep " hash" or wide­
band noise ou t of eq uipment. I have had
luck with addi tional fil tering gained from
ferri te beads placed over the power leads.
Secure these ferrite beads with glue or tie­
wraps to avoid damage to the bead caused
by movement. Now let's tie this infonnation
into the installation process.

QUICK, EASY, & COMPACT
Flash card, 'NOVICE 11'1ru EXTRA' theory Key words
IIldlldlOed 0." 4000 M" in " ...' For beginner. OMs.

;;::-::. rb:'-::::-;;Il\1=.,::: r~=-·lIl aru;,~~
UTfl.. ..... - - - - ~
_ ,-n.. VIS STUDY CARDS r:::'!'1 r.....,
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r eliable equipment -

I we have all the brands yo u
want.

Ireliable used gear -

I
fully reconditioned and guar­
anteed. We take trades. If we

I
don't have what you want, get
on our want list.

19M

reliable staff - most of
our staffhas been here at least I
15 years. Stan's been here for Sales Order Line
57 years. I )
reliable service _ fully 1·800·927·HAM 1(4261
a uthorize d Iccrn , Ya esu a nd I For Technical & Info.
Kenwood service center. I (605) 886-7314
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S & S Engineering
14102 Brown Rd.

Smithsburg MD 21783
Telephone: (301) 416-0661;

Fax: (301) 416-0963
Price Class: Kil-S49.95;

AsserTtlled and lesled-S69.95:
4-digit add-on kit-$16.95.

by Michael Bryce lVB8VGE

Number 7 on your FMdbKk card

5 Be 5 Engineering's

Frequency Counter Kit

73 Review,

Now you can count frequencies 'til your heart's content.

As with all of the 5 & S Engineering kits ,
the part quality is first-rate. No "hamlest spe­
cial" parts or surplus goodies are in this kit.
As cornptex as a frequency counter is, most
of the wOO< is done by special ized chips . This
reduces ttle overall part count of the kit to just
a handful of IC chips. All the ICs come in
static-protective packaging. The kit includes
everything you need , including a 9 volt bat­
tery snap. Sorry, the battery Is not included.

Assembly

Assembly is very straightforward: You start
with the resistors, move on to the capacitors ,

and finish up with the transistors. The ICs are
installed next. Although Ie sockets are not
provided with the kit, you should use them.
The IC sockets are cheap insurance in case
you solder a chip in backwards or install the
wrong chip in the right hole. Unsoldering an
IC from a double-sided PC board with plated­
through holes Is not for th e weak-at-heart.
The kit requires six ta-ptn sockets and one
16-pin socket. There is one 40-pin chip under
the LCD display that you can't use a socket
on. It woold make the chip too tall, and make
it impossible to m ount the LCOs on the
board.

When S & S Engineering sent me this fre­
quency counter kit for review, gosh, did

it bring back memories. My first home-brew
frequency counter came to life in the mid­
'70s. Oh, those were the days! Johnny Car­
son was king 01 late-night TV, the Bay City
Rollers were rocking Top 40 radio, and the
USSR and the USA were sneering at each
other. All you needed for a frequency counter
back then was a VW bus full of TTL logic
chips, 15 pounds of solder, yards of multicol­
ored wire and several PC boards to hold ev­
erything together. Any 01' 5 volt supply at 27
amps was all it took to fire her up. On a goOO
day, with th e wi nd blowing just right, you
might be able to read 10 MHz. Provided you
handpicked the first gate chip, a 74H$ 90.

The S & S Eng ineering Counter Kit

We've come a long way si nc e my fi rst
home-brew frequency counter. S & 5 Engi­
nee ring no w has a va i lable a f requenc y
counter kit for under $50 bucks. Even on its
worst day. its top end is 75 MHz. Why, wi th
the exception 01 two wires fOf the battery, ev­
eryth ing is on one PC board. Best of all, the
enti re counter can be run by a single 9 volt
battery.

The display is a large 1" LCD giving you
four-digit resolution. This can be expanded to
eight digits later if you wish. The upgrade is
simple, easy and , most of all, cheap---less
than $20. I highly recommend you get the up­
grade to eight digits.

The S & S Engineering counter kit consists
of a high quality double-sided PC board with
p1ated·through holes. The PC board has the
parts layout snk-screened on it, and it has
been laid out so the top third of the board, the
portion holding the t.cne. can be cut from the
logiC section. This way, you can mount the
display away from the logic section tor a cus­
tom Installation. The re are only 12 wi res
needed between the display and logic. Rib­
bon cable woold be ideal for this. I did not
separate the two for this review.

The kit does not come with a cabinet that
part is left up to the builder. There are four
metal sta ndoffs suppli ed to ra ise the PC
board up. This way, you can leave it as is and
just use the bare circuit without a box.
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• Send & Receive in:
CW I RnY(BAUDOl] I ASCII

!

+
+

IDATA CNTLR I
+

W

• Standard Display
shows RXfTX VFO
freq 's, time and
current memory

• Messages can be:
edited, sent &
appended to out­
going message

+- Format & Edit
sto red MSG's here

+- Incoming data

+- Outgoing data
appears here

I
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0'330
flOOO

0'330

flSGI

PC-1610

(Keyboard Not
Included)

/'-1.035/0-T
/'-I.03S/0-R

/'-1.035/0-T

3>CRNNEO

TNX FER 050. 73

•

• Basic d isplay lets you know
exactly where you are.

• Store up to nine 256
charact er messages.

• The PC-161 0 Performs the
functions of an HF Trans­
ceiver, Computer, Data
Controller and Control
Software all in one package.

8pe(;l!icatiQf1s are subject to change WIthout rorce.
• IBM XT is a registOfecl lrademan.. oI lhe IBM Copoatco.

Patcomm Corporation"
introduces the PC-1610'" a full featured HF trans­
celver with built-in keyboard interiace. Plug a stan-

•dard IBM XT compatible keyboard into a PC-1 61 0
and instantly enjoy keyboard CWoRnY (BAUDOT
and ASCII) data communications. Incoming morse
& AnY data is decoded and disp layed on the built­
in LCD display. The PC-161 0 offers the following
features:

• Built -in XT keyboard interface (keyboard
optional)

• 160·1 0M ham band coverage
• USBILSB/CW/FSK modes
• 75W output power
• Built in d igital power/SWA meter
• ODS VFO with 1Hz step size
• selectable variable speed/ fixed 10Hz step

VFO tuning
• Built-in 24hr clock
• 90 tunab le memories
• 1 scratchpad memory
• 9 (256 character) keyboard data buffers
• Built-in 5-75 wpm IAMBIC keyer
• Built· in 2.4KHz, 1.8KHz, 500Hz, 200 Hz &

AnY filters
• Notch filter
• Select 1 of 3 antennas from front panel

Designed and manufactured in the U .S.A.
Phone: (516) 862-6512. Fax: (516) 862-6529
7 Flowerfield M100. St. James NY 11780

The PC-1610 has too many features to adequately describe in one ad...
call or write for a detailed brochure-Major Credit Cards Accepted.

o1lWg;j}g;j}
~
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As with most co unters, you can select
the gate time of the counter. You can select
between 10k, 1k, 100, 10, or 1 Hertz reso­
lution. A multi-pole rotary switch mounted
directly on the PC board selec ts the gate
ti me. There are no interconnecting wires
to worry about. But, this switch might prove
a pa in in the bult il you want to mount
the log ic board separate from the display.
Some forward-thinking would be in order
before applying solder to the switch termi­
nals.

Assembly went along without a hint of
trouble. The instructions are a bit thin, but
they get the job done. All in au. it took me
about two hours of work to complete the kit,
even with extra-long breaks for Oreo cook­
ies and Diet Coke. I installed the extra LCD
and its driver chip, too.

Testing the counter is about as simple
as you can gel. Apply power, and connect
the input of the counter to a test point on the
PC board. II everything went in as it should ,
YOU'll see 10 MHz on the diSplay. A trimmer
capac itor on the PC board calibrates the
counter to either WWV or a known 10 MHz
standard.

Operation

The counter wiU operate on a fresh 9 volt
battery for several hours. There is no power
switch. For use on your workbench, just about
any quality source of power will work. Watch
out lo r those wall-wart power supplies! Many
are nothing more than one diode with very
li llie liltering. The input supp ly voltage is
between 7 and 15 volts DC. The counter re­
quires about S().60 rnA.

Set the rotary switch to select the gate time
and thus the amount of resolution you require.
The longer the gate time, the better the reso­
lution of the frequency displayed. The longest
gate time is about four seconds to update the
display. That's it!

Since the S & S Engineering kit is so self­
contained, it opens up a new way of seeing
things. I've always used a frequency counter
to spot trouble. They make great sniffers of
RF. The S & S Engineering kit has more than
enough sensitivity to sniff out weak signals. In
fact, it could read the test point just by holding
a wire near the input pin.

I found a particularly useful task for the fre­
quency counter: Reading the VFO of a direct
conversion transceiver. You can also use the

counter to display your operating frequency in
a superhet receiver, too. In fact , there are
some suggestions on how this may be accom­
plished in the assembly manual . Since you
don't require the longer gate times, and thus
the four extra displays, the standard four-digit
unit works best. I would bypass the ga te
switch with jumper wire s. By using th is
counter, you can add an LCD frequ ency
counter to your latest home-brew project.

The last Page

This project is simple enough for a be­
ginner to handle. It would be best il you have
some idea of how to solder, what end of a
diod e is what and, of course, the proper
Installation of IC chips. Except for the calibra­
tion adjustment, there's nothing to touch. If
you assemble it correctly, iI's going to work.

Johnny Carson has retired, the USSR is no
more, and you don't need a 700 watt switch­
ing power supply to operate this frequency
counter. Best of all, you don't need a VW bus
to carry it in. The S & S Engineering frequency
counter kit is an excellent value. 1I's easy to
build, easy to operate, and has all kinds of
possibilities in your ham shack. iii
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4309 Northem Pike Blvd. Monroeville, PA15146
(412)314-9144

FOR ORDERS ONL Y CALL (800)8540081 5
Special iz ing in Preowned

Amateur and Shortwave Equi2.ment
Buy - Sell- Repair · Love To Trade

We Carry All Major Brands of New Equipment
We Now Custom Design & Build Computers

For HAMs by HAMs
All 01 The Latest Hardware & Software

Call For Details

g'~(344....~
caanes ByersK31Wl(

512Q Harmony Grove Road. Dover, PA 17315
Phone 117-292-4901
~ &PIll ,nd • .3OPIl EST. E-.

-Dl,lfjbulOrlhip "'''allab''-

ChassIs Kits Rack Shelves
CabIneI Kits Rack Equipment C8bine1s

AssembIec:I C8binets Amerna Grou"Iling Kls

Slope BoxKits Tower Mo.nted Box Kits
UHF & VHF Antenna Dipole Hangers
Power OividerKits Other enclosures

Small sheets Aluminum and Brass

FREE
SAMPLE

COPY!

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
Articles -c resstueee - Ads for Parts & Services

Also: Early TV, Ham Equip., Books ,
Telegraph, 4O's & 50' 5 Radios ... mor. ...

Free 2a-word ad each month. Don 't miss out!

' -Year; $29.95($47.95 by 1s1Class)
6-Monlh Trlar- $16.95. Foreign - Wrlt• .

A.R.C., P.O. Box 802-E9, Carlisle, MA 01741
~

OrCaH: (S08)371-OS12 ' .
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INSURE your
Computer. Radio Equipment

HAMSURE cOllerage tallows your
equIpment wherever you talce it Theft
from vehides, earthquake, water damage
and an other hazards including surges.
Insure all your equipment and accessories
(except lowersand antennas but including
rotors), media and purchased software.
Premiums start at $50.00 per year.

HAMSURE
at

Stoesser & Vazzando Ltd,
800 403 6242 708 - 349-0514

Great Circle Bearings Included
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A,e '0<1 _o, ued about
1'1 ~ ...'I"tll9..1lc ladiabOfl, TV
cou dilJ'!'ibI.IIion 10... poor
. n1enns per1omIInc:e, or EMIl
RFI1 Thl DIGI·F IELD fill d
I lrengtt"nl te' ..I put youItease.
WiI'l lIS ffequefll:y mpotMofDC
14I k1 12 GHZ. ~~ .._---­lien lI&l_. • II I n 1'0IIIenI
too l lor muau.lng TV COIl
dl, lributlon Ion . In add,bon
OlGI-FIElD caneasily f'n:l60--Hl
AC-WIt i lllatte, .. D ,as .... all
RAiN~lIendiIt\4ll.
Iflg SIt-ups. Set.......,: • 100 _._.
MHlI.'odefA· 100 n8r'lO Walls. I Vlt.I
Modere" 2 nar'lO watts

To order ca ll - (800) FIELD-58 (343~5358)

I.C. Engineering 1635ll V..... 8Ml
s.na 125. Enc:r.o. ell 91436 m (818I.)o15.U192 . e l~'7fil
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MORSE CODE MUSIC!

SENSATION AL NEW WA Y TO LEARN
CODE- Do Aerobics, Sing, J og, or Drive
while learning code! A lun & easy way 10
learn or retain Morse Code skills. Now the
secete yours wilh Ihis amazing syncronized
breakthrough! Great for Novice, Technician
or the dassroom. Order:

"THE RHYnlM Of TIlE CODE"
Version 2 casselle todayl

S«rd $9.9S #Wd we"l fNlylhe~ to:

KAWA RECORDS
P.O. Box 319-ST

Weymouth, MA 02188
cee o.mane, O<llcr 0II1r.Weshillall orders wdhin 5day$.

Overseas please add $2.00 lor lit' mal
MA~ add S~ 5lI1es In
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National Talk Radio ShowWith Len Winkler, KB7LPW

"calsOnly

Ham Radio

Show On TI1e

Broadcast
,
"

Sundays
6:00pm EST

Weekly Co-Host, John Moore, NJ7E- Weekly ox UpdateWith Lee Finkel, KY7M

Tune in each week for national ham radio news, FCC news, weekly guests from
the amateur radio community, ham trivia con1ests, prizes, listener calHn and more!

Sponsored in part by Radio City, Inc. and 73AmateurRadio Today.

"Ham Radio & Mo...... Upcoming Programs

7/3 OpenUnes

7/1 0 H artleyAlley NA0A. Bicycle Mobile HamsofAmerica

7/17 Bob Hell. Hell Sound

7/24 ChrisimlayN3AKD,ARRLAllomey

Ham Radio & More Isalso available on satellite!
Spacenel3, Transponder 9, 6.8 Audio.

Find outwhat radio station airs "H am Radio & More" in your local area
bycalling theoriginatingstation, KFNN, at602-241-151 O.

ForsponsorshipinformationconfactRonCohenat602-241-{)482.



Number 8 on your Feedback cerci

73 Review
by Breckinridge S. Smith K4CHE

The LDG Electronics

FC·l
A small, flexible fox controller and CW lDer.

LOG Electronics
1445 Parran Road

51. l eonard MD 20685
Telephone: (410) 586-21n

Price Class: $69.95 plus S&H

If you are a serious foxhunter, you have prob­
ably tried putting together your own "'faxbox"

with timers, identifiers, etc. You have tr ied the
different circuits using liming capacitor nel·
works and different chips. ere you have prob­
ably soldered in those countless diodes in thai
matrix for the IDer. AeeenUy I tested the LOG
Electronics Microprocessor Fox Hunt Con­
Irolier/CW IOer board. This small Maryland­
based company has developed a real gem.
Yes, the East Coast does produce soma fox­
hunt goodies.

Why do you need a microprocessor con­
trolling your hidden transmitter? What I went­
ed was a timerllDer system thai was small,
reliab le, and easy to change . I wanted to
spend more time on my own DF equipment,
helping beginners, and nol spend hours build­
ing and testing numerous timing circui ts. I
wanted to be able to change the identification
and timing cycles of the hidden transmitter to
suit each individual hunt. I am not an avid
computer en thu siast but the lDG ad in 73
said I could program this controll er from my
PC so I gave up and ordered the board. TIme
to join the microprocessor crowd.

The Board

What I gol was a small assembled 3 .1 ' by
3.6" board that was not a kit; a board with pro­
fessional printed circuit traces and a small
plug-in module for the audio. keying. and
powe r functions. Included in the package was
over 450 pag es of documentation contained
in tour separate handoutlbooks, and a floppy
disk with numerous programming files on it.
After wading through the intom auon I found
the three-page fox controller sheet and the
24-page lDG manual.

Reviewing the documentation, I realized
that what I had received in the mai l was a
faxbox controller and a sma ll single-board
computer/processor using the 68HC11 micro­
processor. I know that there are more ad­
vanced microprocessors out there but, again,
you have to start somewh ere . You can use
the system as a loxbox COfltrol lerlCW jder, or
do your own experiments with the micropro­
cessor using the 450 pages of documentation .
LDG also markets this same basic board as a
Hi..output DTMF decoder which requires dif-
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terent software and a different plug-in module.

Programming

The controller arrived with a test program
loaded. I recommend you lest the board ini­
tially to get familiar with the different push-but­
tons and board operations, then proceed with
your programming . You load the LDG disk
program using the ir disk into your computer
and then you modify the FOXMCW file to suit
your identification and timing requirements.
Their handout tells you which lines on the files
to modify. Using an ASCII me edit program,
you may change values on selected lines by

typing in different number values for timing.
tones, speeds. and real letters lor the modu­
lated CW identi fication. You Ihen "reassem­
ble" your changes using the assembly pro­
gram which is on the suppl ied disk. After you
assemble the program you can then send to
the lDG ccotroner via RS..232 cable.

I told you I wasnl a computer person! The
loading prog ram is written in BASIC; I spent
20 minutes trying to type in the command
"BASICA Boottoad" instead of -GWBASIC:
which is what' had installed on my computer.
I would have preferred a more detailed step..
by-step instruction sheet of the programming
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hunt starting site. With the programmable tim­
ing you can have multiple boxes start up in
stages during the day as a complex hunt un­
folds. However, due to slight variances of the
internal 8 MHz crystal, be prepared to have a
slight error during long timing periods, and of
course you must "arm" the controller at the
proper time by pushing the reset button. The
perfectionist can time his or her own board
for a one-hour period and come up with the
appropriate corrections.

I have abused this board. I left it laying on
my desk lor a month connected to my PC
with a 9 volt battery dangling on the power
leads. I abused the board further when I inter­
faced it to an old commercial 20 watt boat an­
chor. I hooked the board up using unshielded
wires and mounted it next to the transmitter
RF section. RF doesn't seem to affect the
processor as I positioned a quarter-wave an­
tenna with 15 watt s. 3 · away from the ex­
posed unit with no problems. I then wired the
controlle r to the same power supply as the
commercial radio intemal power supply sec­
tion, which has a receiveltransmit relay on it.
The inductive kick ot the transmit relay didn't
bother the beard. Tests conducted with the
traditional hot air blower and freeze spray
had very little effect. Overall, the bOard ap­
pears to be rugged and pretty buJletprool.

I thought lOG put a lot of thOught into the
hardware design of thei r board. There are
four of those little rubber feet underneath the
board for shock mounting , and your main
hold-down bolts go through the RS-232 con­
nector so that the connector is secure when
you plug and unplug the bulky cable. The low
power CMOS circuitry can be powered by us­
ing just a 9 volt battery or any power source
up to 20 volts. During testing with the board
on the same power supply as the transmi tter,
the board voltage reguletor continued to func­
tion to a low voltage level 01 7 volts , which is
handy if the fox battery starts to wind down
during the hunt.

The push-to-talk output of the board is an
open collector keying transistor wh ich you
can use with a reed relay (RadiO Shack 274­
232) to allow flexibility in using different ra­
dios for the fox, or if your radio allows just
grounding the push--to-talk circuit.

The 8 MHz clock crystal oscillator emits a
small signal which can be seen with a spec­
trum analyzer throughout the VHF range. On
my controller the signa l was at 144.030,
146.030, 148.030 and could be heard about
20 to 30 teet away with a handheld . II thi s
bothers you, you can shield the complete unit
in a box with feed-through capacitors. The
rea son the harmon ic was not on an even
MHz is a very minute error in the 8 MHz oscil­
lator.

Overall , the LOG board performs as adver­
tised, has lots of documentation , doesn't re­
quire a computer genius to program, and tol­
erates abuse. It is easy to hook up the power,
push-to-talk. and audio outputs to your trans­
mitter. FQ( $69.95 you can have an assem­
bled fox controll er/CW IOer to create you r
own personalized system, and at the same
time experiment with a microprocessor. iii

Testing

One handy feature of l OG's programming
process using your PC is a test command
which allows you to test the board for your
programming changes without disconnecting
from your PC.

Ouring my programming and testing of the
board I found an error in the publ ished cern­
putations tor timing. The Fox Controller in­
stru ctions used a value of 130 for each
minute. and my controller needed a value of
114.5 tor each minute for a "tick" value of 1.9
per second. The values on the supplied lOG
disk were correct except lor the "tick" value
Inloonation. I talked this over with LOG and it
is my understanding that they will correct
their timing information on their handouts. For
short timing periods this error Is not critical,
but for a several-hour initial timing computa­
tion a correct value must be used.

The timing range was quoted in the in­
structions to be from 0 to approximately 7.7
hours, but my computations and actual test­
ing indicated a longer range of 9.5 hours. I
again notified l OG of this and appropriate
corrections will be made. It's fun to hide a box
earlier in the day and have it start several
hours later on schedule while you are at the

process, but the instructions supplied are ad­
equate __ . it I can do it you can do it

During your programming you may modify
the initial delay time prior to startup, the first
and second identification messages. and the
on and off periods that will be repeated dur­
ing the hunt. lOG included a second identifi­
cation message feature which is unique: You
can have a PUsh-button on your foxbox wired
to the lOG controller's "bit 1 output.~ When
the first hunter finds the box, he pushes the
button and presto, the CW message dlanges
over to the "fox found; message, whidl will
now be continuously repeated until the con­
troller Is "reset." Here in Delaware we have
had some devious hunters who have moved
the foxbox. In the case of tampering you
could even wire up a mercury 'tnt" switch to
activate a tampering message to warn the
other hunters as well as the hider.

LOG mentions to "feel free to program and
reprogram" as the EEPROM in the 68HC11
has a life of 10,000 cydes." LDG warns you.
and f will warn you: Be sure to make a copy
of the FOXMC W ASM file before you s tart
changing the para meters. If you ge t com­
plete ly out of whack you can always start
ove r with the original file. Since th is is an
EEPROM you can remove VOltage Irom the
unit and it will stlu retain the information that
yoo have programmed.

During your programming 01 the controller
you are limited to 75 characters total for the
two messages; exceeding this limit during
loading results in a friendly error message lat­
er. One observe r during a hunt staled that he
thoughtltle plain r:w messages were boring;
you can use the letters -E" "l" to produce
multiple dits and dabs and set up a rhythm
pattern to break the monotony. Again, you
can only use 75 characters , and -sceces"
count.

Th_-...............
6 loot long cord

term inales
101I'Iree.- .....

pog1lI ~ leads.

$2l!

100 for $15.00
1000 for

120.00

9 Vdc @ 200 rna.
TRANSFORMER

CAU DCTX-91OO

1'00 "" $'80.00 1

Lnon, lTL 3<!7C - eM'"
Ideal lor eye-catctung indoeatorl.nd dl.~ays. '" recent
quantity purchase of lhe$4I BIG. fJmm d...mttl.... red drt­
Iused LEOs~ us 10 POO,OCI8 _ y",",~
pricing. The leads on Ihese ee-ces IIaYe been trimmed
100325-. leaving pl8nty 01room lor soldering Normal·
Iy tf>8U P<'rtI WQ\l1d $all lor mo.-. lhan twice our price.

CAT ' UD-13

4 POSITION SCREW
CLAMP TERMINAL

LONG LIFE
MAGNESIUM BATIERY

FQ\l' pos!1lO11, dual sa_ tem'li·
nal strlp lor surface mounting.
ser_-et.np terrnmals accepI
up 10 AWG 16 _ • . BId. \heI' ­
ft"I<lPlasb(: housing, Ul ll$ted .
Terminals and mounting hol&$
are on 0.35- c:eotet•.$1 00. CAT ' n it..,

4 for 1100 /0, $20.00 I

JUMBO LEOS
JUMBO SAVINGS

CotJ<teousse~ Discoun! Pnces . Fast ShIPJ>m9

Bui~ lor- .
-~....­-­........
PAC-77and
PRC·25 .""01.
Output Illd<s lor 14, 4 vets
and 3 'lOllS. e.I'&meI)IlDng
Ihe/llil• . should be good lor 15 yNrs SlOf'age kleal
!Of em..-genc:y appIoe8I_. 6 pWl ootPUI liId< can be......,"'-..... $4n n9.375- X3.51" X2.01" ¥.w:
cardboard jacketed ease 3 lbs _ h

CAT • Ma-4386

CALL. WRITE or

FAX tor a Free

64 Page
CATALOG
Outside the U.S.A­
send $2.00 postage.

ClRClE'~ ON READER SERVICE CARD

36 73 Amateur Radio Today· July. 1994



r •.--u:
AI $549, ~s hoi the p-ee cI the dosest
comp."k,n. No ""'" rig packs so """'"
pe<Ioononre at so low a p-ee.H<Ne r...,
on HF without sperd;ng a fom.re.

r. NCII' A 101'
Cry..bl mixing (no synthesizer) coupled with
melicuIous ci"",;, 00;g" y;.,kh spmUng dean
receive MIO. And )o.l' rnorveI ot the..,....
sclcbed complimeflts on transmit audio.

11M 00lIy P_ P.k_ 1
_ . 1lI JTllI2 lISA
0II\ce; (11 SI'Uo71T2
Fu:: ~151 UI-4Ia3
AoopoorOopl.: CI' SI~

CALL 1-800-833-7373
Telephone Hours:
9 :00 AM - 5:30 PM Eastern

...America ·s Best!

1r.1r
TEN-TEe

$39.95
$39.00
$89.00

$ISJXl
$19.50
$79.00
195.00

PRICE'

II'sSIMPLE
Just sitdown and operate. f.kJge( fNerY feature in minutes .
no modem rig is os 00S'f 10 use. Change band l'I"llXlules in
a Rosh bwc:rk ltJ:J. l0 meters inc:luding WARe.

296 Mobile Bracket
297 Noi5e Bionker
937 11 Amp Power Supply
938 Tiny Swilchiil9 Supply

IOn~ 3Ib,.!)
700c Hond Mike
607 Weighted Key Paddle
291 Antenna Tuner

V1SA, MC, DISCOVER

· P1us shipping and handling;
colltoll·free for cho!'9~"~. '"

$549' lndodes one bend
module of your choice

$29 • Each additional bond module
SCOUT ACCESSORIES:

MODEL

MADEIN
USA

r.5MAII.
/Idres nd;~ '" pcrt>bIe r..., b more bons Ihoo """ before.
F", oImooany<D", eeo corcccs. MeasOOng only 2.5" X7.25·
X9.75", this five lb. travel comp:mioo tucks in a briefcase with
plenty cIroom" 'P""'. r. HOI'

R"""",""" ci.de>~ ris' at Iwk» the p-ee.90 oil
dynamic range, low phase noise design Iro you hear !he
weak ones EM:!fl on oowded bands. It's no fun ~ you coo't
heorem!

• Change boncb in 0 second.
Just plug in desired module!

• Patente<f "Jcees" Fi fer provi
variable bandwidth 9 pole crystal
filter · 500 Hz. to 2.5 kHz. The right
fi ller for every conditioo 01 the
touch of 0 knob.

• U$YNCHRO·lOCK" software keeps
VFO virtually drift free regardless of
temperature variations.

• Optional Noise Blenker
• SSB and CW 50 Wolts Output

Adjustable To 5 Wo~

• Runs Off 12-14 VOC
IX -10 Amps, RX -.6 Amps

• Receive Offset Tuning
• !kIil'- in Iambic Keyer with

legendary aSK. Speed cdicstcble
on fronl and shown in dis a .
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A Delayed Video Trigger for

Your Oscilloscope
Convert your surplus scope.

by Joseph A. Consugar KC3XM

gram in Figure 2. A schematic of the corre ­
spond ing circuit is shown in Figure 3.

In order 10 sync h r o nize the tr igger wi th
the ...-crtical sync pulse. )'ou must fiN idemi­
fy when the vertica l vync pul se occurs. This
is accomplished by VI. U2 , and their associ­
ated components.

The video signal is taken from the source
of QI (an MPFI02 J FET whose purpose is
10 provide huffer ing for the video so urce)
and fed to the inpu t o f U I. an L\t 1881 video
sync separator, The sync pu lses are extracted
from the video s ignal and appear a t pin 2.

The sync pulses are routed to U2. wh ich is
used 10 separate the vertical sync pu lse from
the horizontal sync pulses, U2a, R I, C I, and
0 3 form a one-shot timer that is triggered by
the ends of the sync pul ses and whose nega­
tive-going output pulse is co nnected 10 rne
clock input of U2b, a 0 type fl ip-llop. When
the signal from U1 returns high at the end of
a sync pu lse, the one-shot is triggered and its
output goes low. The amount of time spent
low is de termined by the values of RI and
CI.

The sync pu b es arc also connected to the
data input of U2b. When the output of the
one-shot returns high , the value of the sync
signal is sampled and appears at pin 12. ~or­

mally, the sync pulse is narrow compared 10

the length of the video line and the signal
from V I is stil l high when !he one-shot 001-

put returns high. However, dur­
ing the vertica l sync pulse, the
sync pulse is wide com pared 10

th e length of th e video line , so
th a t the next sync pulse ha s al­
ready be gu n by the e nd of the
one-shot p ulse. Therefore , the
output o f U2b is nonnally high ,
e xce pt duri ng the vert ical sync
pulse , wh en it is low. Thi s se­
quence of evems is illustrated in
Figure 4.

At thi s po in l th e re a re t w o
pul ses for each fra me of video ,
one for the even fie ld and one for
the odd field. To ensure a stable
osc illoscope di splay. the tr igger
must be keyed 10 the same fie ld
(i.e. , the even or the odd) eac h
time. This is accomplished by us-
ing the vertica l sync pul ses from

Ho . lzonl.'
LIni°"'" mN .

D".y'd
Tnll~'

u

!

"

o.l.y
Tr11l8"

V, . tlc ••
Sync

P" I...

n

made up of two video field s mar arc labeled
the even and the odd. A new video frame is
d isplayed 30 times per second, so a new
video fie ld is d isplayed 60 times pe r second .

Each video frame is made up of 525 hori­
zontal fines. whi ch are split equally between
the video fields. D isplay ing 262.5 lines of
video in 1/60 o f a second mean s each line
requires about t ij.S microseconds,

Out of these 262.5 lines, only 244 of them
are used 10 tran smit video information. The
remaining lines arc used for blanking the
d isplay dur ing pic ture re t race and display
synchronization. Figu re I shows the struc­
ture of these line s for the even field .

Picture synchronization is performed us­
ing sync pulses that are included as part of
the video s ignal, the main o nes be ing the
horizontal and vertical sync pulses. Horizon­
ta l sync pulses indicate the beginning of a
ne w line of video and vertical sync pu lses
indica te the beg inni ng o f a new fiel d o f
video. In Figure I , note the structure of lines
4 to 6. These arc the lines when the vertical
sync pu lse occurs. During these lines , the
sync pulse!' a re mu ch wider th an normal .
which is the key 10 determining when a ver­
tical sync pu lse occurs.

Cireuil Description

The steps necessary 10 produce a delayed
video trigger are Illustrated by the block dia-

,
I',

Ho. lzon\.1
Sync

Pul l "

Figure J. Even-field strucrure during the vertical interval.

Horlzonl. 1 V, rtlUI OIwld, I y " dj" " .bl,Sync Sync
,"0 D.I. ,

E. I, . Cl lon Exn . cllon

VhllOO In

'"

figure 2. Delayed-trigger hlod: diagram.
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'\'1 Jhen I began working with video cir­
VV cuits, one of the fin-I things I learned

is that yo u cannot just feed a video signa l in­
10 an osci lloscope and ex pect 10 see any­
th ing usefu l. The a m ount o f l ime m o st
events I was inte rested in look to occur was
so short when com pared to one frame o f
video. it just didn't work.

Th is problem can be overcome by using a
delayed video trigger. This is a circuit that
will cause the oscilloscope trace 10 begin a
set time after some event in the video signal.
That event is usually the vertical sync pulse.
and many oscilloscopes incl ude a delayed
video trigger feature. But what do you do if
you arc using a surpl us scope without this
cap abil ity and don 't wa nt to buy a whole
new scope just 10 get this feature? You apply
a hnle ingenuity and build one ,

The Basics of Video

To understand how the circuit I came up
with works , you should have at least some
idea of the struc ture of a video signal. This
is by no means comple te. hu t it should sup­
ply enough informatio n so tha t you can fol­
low the circuit descript ion.

A video display ma y look continuous. but
it is actual ly composed o f a series of still
p ictu res that is going by so Fast they all
blend to ge the r. Eac h of these p ictures is
called a v ideo f ra me. and each frame is

1,'/\ r\
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f 'Kiln' 3. Delayed -trigger CircUlI schematic,
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U2 as the clock for a divide-by-two circuit
formed hy U3a. Eac h vertical sync pu lse
causes the output of U3a to change state.
The result is a square wave that goes high
once per video frame and can be used as the
trigger for the final delay circuit.

The delay circuit is composed of a one­
shot timer made up of U3b. R2. C2. and 04.
The one-shot is triggered each time the sig­
nal from U3b goe s high and the pulscwidth
can be varied using R2. The end of the pulse
is the external trigger for the osc illoscope.

As you look at the schematic. )'Ou will no­
lice there are some components whose pur­
poses have not been clarified. 0 1, D2 . R3.
and C3 form a video clamping circuit whose
purpose is 10 prov ide DC level restorat ion
for the AC-coupled video signal. W hile nol
strictly part of the delayed trigger circuit. it
is useful to keep the oscilloscope di splay
stable when vie wing rapidly-changing video
signals .

Constr uct ion and Use or the Delayed
Trigger

The prototype for this c ircuit was built
o n a Radio Shack protoboard using poi nt­
to-po int wi ri ng. Anothe r optio n wo ul d
be to mak e a PC board ac cording to the
desi gn in Figure 5. Or you can o rder o ne
already d ri lled and etc hed fo r S4 .25 plus
$1.50 S & H per order from FAR Circuits,
18N640 Fi eld Cou rt . Dundee. IL 60 111:\ .
I recommend that yo u b u i ld the stages
sepa rately and make s ure e ach is work ­
in g cor rec tly before proce ed ing to the
next.

When you have completed con struction.
connect a 9V battery 10 the power connec­
tions and a video signal to J I , Adjust R2 10
its minim um value and exam ine the delayed
tr igger output at J3 with an oscilloscope.
You should see a series of ve ry short. nega­
rive-going pulses wh ose width increases as
R2 is turned clockwise.

Once you have the del ayed trigger work­
ing, adj ust your oscilloscope 10 accept a pos­
itiv e-goi ng ex ternal t rigger. Set R2 to ap­
proxim atel y halfw ay . Co nnect the trigger
s ignal a t J3 to the oscilloscopes e xternal
trigger input and the video signal at 12 to the
vertical input. Adju st the oscilloscope time
base so that there are three or four lines of
video di splayed on the screen. As you vary
R2, yo u shou ld sec d iffe rent parts of the
video signal on the screen. The values given
for R2 and C2 should allow you to vary the
del ay from approximately zero to about one­
and-one-half video fields.

Fina l Notes

When you tu rn on the circuit and connec t
a video signa l. the t r igger will ra ndom ly
latch on to one of the video field s. If the field
being displayed is nOI the one you want to
exami ne . move S I to ils opposite posit ion
and the oppo site video f ie ld will be di s-

Note: Resistors are all 5'11. 1/4 watt. Capacitors
are all polyester type.

u, U, U I~~ : ~ ; l

: :i i ' ; : : ::
" " " .. : 1 : : : :. "" .. " " .- - -H-- ;-;---+-;-- - +-;- -. ' --. .- .• •• •••••

Figure 4. \er/l cal sync psdse extraction process.

Horizont. 1 Sync
Pu lse s (U1, Pin1)

One-Sllot Output
(U2&, Pln2)

Vert iCil! Sync
Pu lse (U2b. Pin12)

R'
R2
R3
c,
e2
C3
Dl ,02,0 3,04
a,
u,
U2,U3
J1,J2,J3
51

Parts List
3.3k
1 meg potentiometer, linear taper

"0.0047 ~F

0.033 ~F

0.1 ~F

lN914 silicon diode
MPF102 JFET
LM1881 video sync separator
401 3 Dtype fl ip·flop
RCA pnono }<lei<.
SPOT switch
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COMMUNICATIONS

C.II ~~
J -800-445-771 7 lWllt1~

6975 Hillsdale o, Indianapolis IN 46250
317.&12-7115 Fax 1.stJ0-4.48.1084

A etsoo
500KHZ TO 1300
MHZ. WITH BFO
AR1SOO. A J 000
Channel Scanner with
SOOKtU: to 1300 MHz
coverage, & no cutocrs.
lOsearch, 10 scan banks
lockout on search &
search&store. VFO tuning
with AMlFMI WFM modes.
With Ni-Cad batteries, Chgr,
VHF Ant., and long wire
antenna, case & belt clip. Umited time offer,
not valid with any other specials. Only 5.95
shipping & handling anywhere in the 48
states. Call toll free and order this new unit!Figure 5. PC hoard layout and parts placement.

L

played . There is no
wa y 10 de te rmi ne
wh ich field will be
di spl a yed w he n
you tum the circuit
on. but you can al­
ways get 10 the one
you want.

For those people
w ho a re fa m ili ar
with th e LM 188 I.
you may wonde r
why I d idn ' t take
advantage of so me
of its other feature s
(e.g.• the even/odd
field indicator). It
has been my expe­
rie nce tha t in order
to f u ll y ut i lize
th ese fe ature s , the
video s igna l being
e xa m ine d s hou ld
eonfonn closely to
the video standard.
U nfo rt u n a t e l y ,
some video sources
(e.g .• VC R s and
camcorders) take liberties with that standard. The circuit as pre sented was designed so that.
with hope, il would work wi th as many of these near misses as possible . If you work pri­
marily with s tandard video, I encourage you to take advantage of the addi tional features of
Ihe LMl881 and share the results wi th the resl o f u s. fiI

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

W9CRDSPII HamBase 1994
wnar is OSP? DSP all ows Ihe
·conSlruclion- 01 various f ilt ers 01
great comple~ily by USing computer
code. This allows us to have easy
access to a variety of filters, each
pe rfectly opt imiz ed lo r wna rever
mode we are operating. The OSP n
has been deSigned to operate in 10
ditferenl modes_Four l ilters are optimized lor~ interference 10 SSB phone Signals
from CWoheterodynes and random noi se interference. Foor more filters operate as
1:lriCk-walr CW bandpass filters. The rema ining two filters are designed lor reliable
recovery of RnY and HF packet radio Information signa ls. A single lront panel sw itch
selects any of these filters. Easy hookup 10 rigs speaker jack.

o The W9GR DSP /I is tfl8 most popular DSP OIl tfl8 mar/o;8t ­
Thousanas in USB wort1wide!

W9GR DSP Filter......•.....................$299.95 12V DC Power Supply ...._..••••••.••...$11.95

N_ dlltat N_ Prog~ml

Great Circle Beam Head ing
__ :LOCl I_~ with ..101 tIMI _ ........

you ha". bNn ..king lor:
o Browse by Name,
• Browse by Calls lgn.
o Browse .~portedFiles_ n...o••••, ,_
o Export data n all the poputw diltabaM 10l'lMt$.. _ifJ'" .lII__

Address labels: Axed lonnat; Deimited by conwnas.
tabs, conwna-quotes; calsign only.

• Generate mailing labels from Call a.lgn Usil .
• Color menus and popup Help screens.
o Export IIItl by State, Coonty, and Zip COde.
• Spilt databnel to multiple hard d rlvN and floppy dilks.
• Same Low PrIee. Hllm8ase 1994 is any $49.95.

Avaiab/8 ;, 3 112" or 5 114" J8ItI PCformat (specilyJ

j ,COIn Transceiver Control Computer Interface

The pccm Transceiver Control Computer Interlace is functionally identical to me
Kenwood IF·232C, Icom CT-n, Vaalu FIF-232C , Tan-Tec 305 and Heath
computer intertaces. 11 will work With all radios and rig control software which use
these Inlerfaces.

• No external powet supply is
necesNry_The joCom TC Interfaces
require very Mtle power for cceraton.
This power is obtained directly from
Ihe computer COMM port.

o All electronIcs are encloll8<l In the
Ihle ldad 08-25 connectof hood.
RFI susceptbilily and radialion is reO..lced. $54.95

• Fully a&Sembled arid tested.
• Fully Hardware arid Software Compatible, Works wilh all rig controlled software­

Free shareware disk included!

Make and receive phone calls from your mobile rig or handie·talkie with
your own personal autopatch. Connection Is easy - just hook-up 10 the
mike and speaker jacks on your base station rig and plug into the phone
line!~ete conttoI is assured through !OUCI'I-Ione access codes lhat
you set and change at wil. Long distance toll access is contro lled by
special code thai you set, preventing lrauclutent usage. All programmable
codes and set-ups are stored in special noo-lIOIatile memory immune 10
power failures, Repealer owners use the SOP-GOO as well for reliable and
solid repeater autcpatcnes. Powe r reQuired Is 12 verts DC at 100 MA.
Experience Ihe freedom of owning your own eotcpatcb. on you own

frequency. to use when
and as you wish. The
SOP-&:lO is made in the
USA and carries a one
year warranly.

SDP-6QO Personal
Aulopatch, funy wired

... ......... ............$249.95

SOPA 12 voll power
supply unil....$11 .95
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Multiband Half-Wave

Delta Loop (MHDL)
A simple 20-10 meter antenna with an 80-30 meter bonus.

by James W. McLelland WA6QBU

Figure J. The Muhiband Ha/f,Wul'e Delta Loop.

LOOp
35·4 ..

,1. Jhi le looking through my bo ok s for
VY some kind of small antenna that would

fit in the attic, I happened UJXln a short de­
script ion of hal f-wave loops. I' ve always
preferred full- wav e loops. but a 20 meter one
wouldn' t fit in my IT x 25' attic given the
fac t thai I needed to stay awa y from outside
rain gutters. flashing. down spouts. vents and
a chimney. As luck would have it, however, I
discovered that a ha lf-wave loop fits. with
room 10 spare (I ' ve hung it on my classroom
wall as well). Wh ile half- a nd ful l -wa ve
characte rist ics are quite different from eac h
o th e r. wi th the details worked OUI , the
~IHDL has proven itself 10 be an effective
indoor reference ante nna for the upper (20­
to meter) HF bands. (By the way. there's a
s lick tr ick you can use to make it work on
SO-3D meters as well.] It's easy to build. re­
qu ires no alignment. and the XYL can 't see
it . Try it . T h is ' ll be the e as ie s t a nte n na
you 've ever buill.

Description

The loop is cut for a half wave on 20 me­
ters. Half -wa ve loo ps have a very h igh
impedance, in the order of 2.000 ohms, so I
needed to bring the impedance down to a
more workable value. Using a quarter-wave
(incl uding a velocity factor of 0 .80) trans­
mi ss io n line t ran sfo rm e r w ill d rop th e
impedance to about 50 oh ms. I used 300
ohm tw in lead (Rad io Shack 15-1 153) be­
cause it works well into a tuner, is inexpen­
sive and has low loss. On 10 meters. the 20
me ter half wave becomes a full wave and the
im pe dance d rops to about 100 ohm s. the
feedline is now ha lf-wave and acts as a I : I
transformer, which your tuner wi ll have no
trouble matching. I also found that my tuner
could easily resonate and match the MHDL
on 17. 15. and 12 meters. If you usc a 3/4.
wavelength fecdline, yo u can also get an 80­
30 me ter bonus by shorting the two feedline
wires together and tuning it as a top-loaded
vert ical. This gives you a vertical 3/4 wave
on 30 meters. a half wave on 40 meters and a
quarte r wave on 80 meters. However. you
must use a ground to make this mode effec­
tive. By the way. it's about 118 wave on IflO
meters and your tuner might be able to add
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enough inductance to make it resonate, Any­
way, it 's worth a try.

Const r uction

Using insulated #16 or #18 gauge stranded
wi re, cut the loop to 35' 4~ (sec Figure I).
Now cut the 300 ohm feedli ne to odd multi­
pIes of 13' 8" (exactly 4 1' for the 80-30 meter
bonus). Solder the feedline to the loop ends
and insulate w ith shrink tubing. Then, to
connect it to th e ba lun on m y tuner, I in ­
stalled two bana na plu gs (the kind that plug
into each other) on the end of 6" pigtails. sol­
dered them to the twin lead, and then insulat­
ed them with shrink tubing. You' ll be done
with the construction phase in less than an
hour.

Installa t ion

This is the part where you can really get
c reative. You might even hide the feedline
and convince the XYL that your MHDL is a
rosebush trellis. but then you' ll hav e to plant
and tak e care o f the roses. I opted to hang

4 1 ·
300 Ohm Tw in Lead

To Balun
And Tuner

mine horizontall y from the rafters. There is
no exact shape req uirement except to have as
much area as poss ible. I like equilateral trian­
gles, but squares. diamonds. circles and rect­
angles work j ust fine . Changi ng the shape
varies the freq uency somewhat (plus or m i­
nus 1/2 MIlL or so) but [ just let my tuner fix
it. More important is that the loop fits the
space you 've got no matter what it looks like
and what angle it's mounted at-e-vertical ,
horizonta l. or somewhere in between. One
warning : Stay away from metal objects with
the ~HDL and feedline . and mount it with
some kind of insulat ing material. If you have
extra room , try a vert ical and a horizonta l
model, at least for 20-10 met ers. Being able
to switch back and forth can really be dra­
matic becau se the ang le of radiation as well
as the po lari ty will be different. Las tly, if you
go for the S0-30 bonus. the feedline should
be somewhat vertical and stretched out, but
the higher pan could be horizontal and work
OK. In any case. it's a 101 better than nothing
and it's all hidden indoors.



NOle: All parts needed 10 build this antenna can be obtained by Of"defing The U ult,ban<j Halt-Wave Della
Loop Experimenter's Kit from Antennas West, 1500 N 150 W. Provo UT 84604; Tel. (801) 373-&425. Inlro ­
duclory price wishipping (40% discount lOf 73 readers): $24.

o ne "c it ing for each band get s me close
enough 10 get started. and then touching it up
IS very easy.

Testing

Doe s i t work ? You bel i t d oe s ! I' ve
worked as far west as central Russia and as
far east as Czechoslovakia, or is it the other
way around? North to Alaska , and sou th 10
Argentina , New Zealand and Australia were
a lso no prob lem. OK , O K ! I kno w. The
bands aren't as good as they used 10 be, but il
still is a pretty good an tenna for being in my
attic and if you don't like il maybe the XYL
can hang clothes on u-s-hey. wai l a minute ! I
think I've got an idea. iii

Parts List
Quiettlex #14 antenna wire
Kilowatt 300 ohm twin lead
Shriok tUbing . 318"
Shrink tubing . 3116"
Banana plugs
Dacron line
Egg insulators

Tuning

There really isn't anything that you need
10 tweak on the MHDL. Sure, you cou ld use
a fancy antenna bridge to trim it for 20 and
10 meters once it's installed. but you' ve get
to use a tuner for the other bands anyway. so
why bother? For 20-10 meters. just connect
it 10 the balun terminals and tune (or mini­
mum SWR with the lowest power you can
(check for a clear frequency first), then look
for a 050. On 80 and 40 meters. plug both
banana plugs together into the single-ended
"wire't terruinnl on the tuner and connect it to
the best ground you can get . For easy band
changes, I keep my setting written on a card
next 10 the tuner. It tunes quite broadly so
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Number 11 on your Feedbaek card

The Improved Resonan t
Feedline Dipole

A compact, low impedance, end-fed HF antenna that needs no tuner!
by James E. Taylor W20ZH

The end-fed RASER antenna described in
73 Amateur Radio (September 1992, pp.

8-14 ) utilized the RFD (Resonant Feedline
Di pole) approach. This concept has drawn
an en thusiastic res ponse from hams through­
o ut the country. It ac h ieve s an en d- fed
dipole. or a RASER , for any band desired
using a coaxial feedline and without a tuner.
It has been praised by many who have site
restric tions which precl ude the use of the
cus tom ary dang ling cen ter fee d lin e . A
unique featu re of these antennas is the use of
the T-chok e--eg .: a l3- turn co il of coax
which is suspended at the input end of the
rad iator. If. howev er, you find suc h a coil
cumbersome the present article offers hel p!

The RFD Concept

As mentioned in the previous artic les . an
obv ious approach to the electrical isolation
of the input end of the dipole might involve
the usc of a curre nt balun. However, calcula­
t ion showed that this direct approach would
nOI provide suffic ient impedan ce . At that
time I c hose to use the so m e what more
bulky T-choke method of isolation . Never­
theless. the idea of making a more compact
choke was rekindled when I found an art icle
in my files by Joe Reisen W IJ R (Ham Ra­
dio, September 1978, pp. 12-15). That ani­
cle described " 3 new type of bal un" which
featured 3 high permeabi lity to ro idal core
wound w ith coax ial cable using opposed
windi ngs for reduction of ex ternal field, as
shown in Figure I. Based upon that idea. I
made a few comparative impedance calcula­
t ions, which were enco uraging. Experiments

then led to a sim p le pract ica l design in
which the Dchoke is replaced by a compact
00, .

I wi ll describe the fina l design of the RFD
anten na for the 80 meter band in some de­
tail , and tabulate the results of the calcula­
tions in the "Calcula tions" s idebar. Also in­
cluded is a tabulat ion of the ca lculated num­
ber of turns and lengths of the dipole halves
for the other popular HF amateur bands.

The De sign

In the prev io us de sign of th e RFD the
self-resonant "r-choke served two rel at ed
functions: It gave the hi gh im pe dance re­
quired 10 isolate the end of the dipole, and it
prov ided the reactance which tuned the sys­
tem to resonance, thereby enabling an excel­
lent impedance match to the feedline . In the
Improved RFD design these functions are
achieved by adding a fix ed resonating ca­
pacitor in pa rallel with a winding of coax on
a toroidal core, as in Figure I. First, calcula­
tion shows that if we use the Type T-2()()"2
p owdered iron core com mo n ly used for
baluns in this frequency range the induc ­
tance wo uld be an order of magnitude lowe r
than that for th e 'l-cbokc . Even two suc h
coil s in series, tuned 10 re sonance using a
264 pF capacitance. is lower by a factor of
five . In spite of th is I temporarily wound
two 13-ln-tum coils on these cores for pre­
lim inary e xperimen ts. The results confirmed
the feasibility of the approach but the mea­
sured common mod e current on the feedline
was too hi gh. (The MFJ H-field Antenna
Probe is convenient for comparing these cur-

rents). However. during this test an impor­
rant feet was determined-in order to Ret the
desired 1:1 SIVR it K 'OJ necessary to place a
current balun in the line ahead of the tuned
coils, For this I used a 20-turn bifilar coil on
a T-200-2 core. This current balun provides
impedance balance relative 10 RF ground.

Further review of the Amidon data shee ts
indicated thai we must conside r ferrite mate­
rial, which provides higher permeability. in
order to get the higher ind uctance desired.
However. this comes at the expense of some
reducti on in temperat ure stabili ty. The Fl­
240-61 core wa.s chosen for ou r desired pow­
er levels and frequency range. This core has
an init ial permea hilny of 125, and wi th a
core o.d . o f 2.4 inch e s it shou ld handle a
kilowatt of power without excessive heating .
The calculat ion of indu ctance o f a 12-tum
coil on such a core gave a value of 25 micro­
hen ries-much greater than that o f the pow­
dered iron cores and even greater than that of
the RFD Ttchokc. Since the loss resistance is
ro ughly a factor o f five less than that for the
orig inal RFD. the calculated prognosis for
the Improved RFD h very promising ! (See
the Coil Tester comme nts at the end of this
art icle.)

Co nst r uction a nd Adjustment

For the fin al coi l I wound 6 + 6 turns of
RG -S(M ). f ield-o pposed . on an Ami don
Type FT-240-6 1 toroidal core (see Figure I).
This coil was mo unted in a 6" x 3-3116" x
1-7/S" pl ast ic bo x along with the c urrent
balun referred to above and the two coax
soc ke ts . as indicat ed in Fi gure 2 . For the

Photo A . An early version of the "box."
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Photo B. A plastic pill bottle does the trick.
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simple bifilar current balun I wound 20 turns
of sheathed bell wire on the T-200-2 core,
shown schematically in Figure 3, The gener­
al packaging is shown in Photo A, which is
of a n ea rl y mod el. Fi gure 4 shows the
schematic diagram of the circuit. The sim­
plicity of the circuit is apparcnt-other than
wire and coaxial cable fill ings, there are on­
ly five parts!

I have found that a plastic pill hatt ie (the
popular amber-colored cylindrical one with
the locking cap) makes a very useful center
insulator for this type of dipole. I mounted
SO-239 sockets on the bottom and the top of
the box. Connections are as indicated in Fig­
ure 5. Photo B shows this compact, rugged
assembly. The unit can withstand a surpris­
ing amount of tension and the parts are con­
veniently disconnec ted, when desired. Fig­
ure 6 shows the complete antenna.

The only adj us tment req uired was the
choice of the tuning capacitance connected
across the coil of coax on the fertite core. I
made a preliminary adjus tment by using an
air variable across the coil on the bench, and

Photo C. The radiator; suspended hy Mo 40 -f oot-high must.\'. The hox is at the lefthand mast
and the center insulator is near the righthand mast.

20 Turns Simar
(40 Turn s Total)

T = 20 Turn s Sililar
T On Am idon T-200-2

Powdered Iron Core

:::
>-

From Transceiver

To Tuned
Coax Coil

place d two equal capacitors in sertes.) For
my installation 50 picofarads (2 x 100 pF in
series) brought the resonance within 15 kHz
of the des ired frequency of 3.953 kHz.

Results

The adjustment and operation of the Im­
proved RFD Antenna o n 80 mete rs was
straightforward and sati sfac tory in all re­
spects. The radiator was suspended between
the two 40-foot-high masts which support
the two RASER ga in dipo les at W20ZH.
This can be seen in Photo C, where the box
is at the lefthand mast and the center insula­
tor is near the righthand mast. The "termina­
tor" half of the dipole slopes downward off
of the photo to the right. (The seg mented
sections slopi ng out of the photo from the
righthand mast arc not part of this antenna
systcm.)

It was interesti ng to obse rve the action of
the tuning capacitor in limiting the shie ld ra­
d iation and matc hing the rad iator to the
fecdlme. The shield current was indicated by
the ~1 FJ H-field probe and the match was
measured by an SWR bridge while turni ng
the air variable capacitor. At resonance the
shield current showed a sharp null. Also, the
SWR was a fl at 1: I at a point slight ly off

Current Balun
20 Turns
Bifilar

Tuned Coil
6 + 6 Turns
RG·8 (M)

using the coil tester described at the
end of this art icle . I then made the
final adjustment wit h the antenna
in p lace and wit h the plas tic box
lowered to stepladder height, using
an SW R br idge to ind icate 1: 1
SWR. These adjustments agreed to
within about 10%. The air variable
was then replaced with fixed silver
micas and the box was raised to
normal height. (Since the vol tage
across this capacit o r is high I

80-239

Ferrite Core
FT-240·61

1-::::::::::J:"""~=,<~E"n.::c,,1 O"S'lu re : RS-270-223

Tuning Capacitors
Selected For .--.
Frequency "'....

Figure 1. The Improved RFD An/enna's coil.

80-239

RG-8 (Min lloam )
6 + 6 Turn s OpposedI ~

Figure 2. Connect the transceiver to the hottom of the hox . Figure 3. Schematic for the current halun.
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CER

Why pay over $400 for these
separate accessories:

When you can have It all In the
new Grove

• Speaker
• Adjustable Filter
• Recorder ActiYator
• Audio Amplifier
• Audio Activated Squelch
• Noise Limiter

R
from 6rolle!

•
Du

The GtOYe enginHrlng team has aeated the most revolutionary audio
accwory on the communication market: the 5P2OO Sound Enhancer.

Housed In a stylish, solid oak cabinet hand crafted in the mountains of North
Carolina. the 5P200 Is sure to enhance any room and radio recever. The
con~ panel, constn.lcted of sturdy, black aluminum. has been designed for
optimum ease and convenience when tuning and refin ing signals.

The 5P200 combines a powtrful audio amplifier, top-of-the-line speaker, and
an adjustabk filter system in one to ante the most versatile and precise
listening envi ronment ever available to radio enthusiasts. The keen peak/notch
filter system and advanced noise limiter allowthe listener to pull clear and
distinct slgnals out of the haze of Interferenceand background noise, while the

adjustable bas.s and treble provide the flexi bility to create Just the sound you
want. FSK, Hm. packrl, FAX. CN and all other data systems are enhanced
while interference and electrical noise are reduced or even eliminated by the
analog audio processor.

The SP200 also comes ~ulpped with a stereo/mono headphone jack, for
private listenIng, and an automatic tape activator so that you never have 10
miss anything.

Try the new Grove SP200 Sound Enhancer with rour receiver, scanner, or
transcelvtr and enjoy the latest In speaker sophistication; you,r agree thIs is
truly a keynote speaker!

(800) 438-8155
(704) 837-9200

SPEORCATIONS:
POwtr R~lIlred: 12 to 14 VDC @SOO rnA; 120 VAC adaptor Ind.
Audio Power Output: 2.5 W C HI% THD (8 ohms)
Audio Sel«tJvlty: Peak/notch 30 dB or greater, 0.3-6 kHz
Sq.ddl Hold: ().10 seconds
Noise UmRer: Adjustabk-threshold pulse noise damp
Tape Activator: Audio activated (VDX), 3 second hold
Tape Output: 500 mV PoP @ 600 ohms (nom.)
HeHphoDe J~: Universal mono-wlred stereo jack
Dimensions: 1().7/8"W x &7/8"H x 7·1/4-D

.. Plus 7" UPS Ground ShippIng

CALL NOWI

$ Order SPK1395*
199 £~9~

Changing tne way )'01l to
MaT tMworld

CIRCLe 2ao ON READER SERVICE CARD



,-/
Ins ulator
Support

11111

Ante nna Wire
59' 2-1/4"

Center Insu lator
(See Figure 5)

RG -S (M )
59 ' 2·1 /4"

Figure 5. Center insulator assembly,

80-239 50-239

l OCk-TOp Pili Bottle
2-1/2"L x 1·1/4" 00

R G-S(M )
Feedll ne

........ M·'"
, Support

Box
(Figure 2)

To "Injec tor" To "Terminator"

Figure 4 . Schematic for the Improved RFD'J
box.

To Olpole
FeedUne

50-2311

-E

15+6 T" , n.
_ L...~O pfRG-8( M) 0" ~FT-240-61 - r (Seleeled Fo.

To,old.1 Co,e j- De. l.ed Re.on.nee )

C

:: ,~
:: C".rent 8 . 1" n

>- ... (Figure 3)

50-231

f rom T"n.eejyer

. .

Figure 6. Improved RFD Antenna (jor 3.9535 ,14Hz}.

Parts List
Description Part Number Optional SUpplier
1 'enile core FT 240-61 Amidon AsSOCiales
1 powdered irOn core T·200-2 Amidon Associates
1 enclosure box 270-223 RadiO Shack
1 ciasnc pm box 1·1 /4- c.d .. 2-1/2" H Any pharmacy
Silver mica caps Assorted (100/$5) Fertik's, 5400 Ella St., Phila. 1912(}
Antenna wire .1 4 stranded Radio Shack
4 COOJl sockets 50-23. Radio Shack
5 coax plugs PL-259 RadiO Shack
5 coax reducers UG·176 RadiO Shack
1 right angle conn. M·359 Radio Shack
Coaxial cable RG·8 (Miniloam) Radio Shack
Twin bell wire (Sheathed) Any home suppl ier

Calculations
,,~ Equation Value

13 Tum r -ete-e. l= a Xn2X J= 20,"
Z; ( O L D) '" 25 X 10· iR , ( O L D )

2 x 13,5 Tum T200-2: l . lO'·XN2X AL X2. 4.31JH
(l,e. IRFD1)

Z. (AFO' ) " UC X R, = 2.4 X 10· 'R1 ( IAFO ')

6...6 Tum FR·240·61 : l • 10"' X N2 X AL = 25 IJH
(i.e. IRFD2)

Z.{IAFD2 ) = LiC X R, = 64X 10· iR, ( IAFD2 )

Z Comparison: Z.(AFD1 ) IZ;( A F D2l = 0.25

Z I(IRFD 2) IZi(AFD 1) • 12.5

Specifications for Other Bands
Band Freq. Turns Dipole Hall Length
160m 1.9 17 123'2"
80m 3.954 12 59'2"
40m 7.263 9 32"3'
20m 14.29 7 16'5"
17m 18.1 4 6 12'11 "
15m 21 .38 5 10'11 '
10m 28.65 4 8'2'

resonance. as expected, Noise bridge mea­
surements confirmed this resonant frequen­
cy and indicated an input of 52 ohms. The
measured bandwidth of the system was 170
kHz between the "SWR = 1,2" points. which
is ve ry accep table. T he co m mo n mode
sh ie ld current was apprec iably le ss than
fo r a standard well -bal anced cente r-fed
dipole , Stations worked reported no differ­
ence in signal strengths between these di pole
antennas,

Concl us ion

The Improved RFD Antenna is an end-fed
dipole using coaxial cable without a tuner. It
achieves the same ad vantages as the original
RFD system. whi le re plac in g the 'It-choke
coil with a compact box. It also provides a
more convenient method of adjustment to
resonance.

I wish 10 acknowledge the patience o f the
number of hams who gave signal stre ng th
comparisons which confi rmed the viabili ty
of the design.

Coil Tester

Michael Coving ton (73 Maga:ine. Sept.
1990. pp. 48-51) described a sim ple co il
leste r which gives a direct measurement of
the resonant frequency of a parallel -tuned
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coil. This tester, together with my Alfa digi­
tal mult imeter (which measures frequency
up to 20 M Hz) gave a direct preliminary
measurement of th is ante nna 's tuned-coil
frequency.

Core Kit

The two toroidal cores for the Improved
RFD are available as a kit from Amidon at
a reduced price of S12 by referring to this
article. iii



Marc I. Leavey. M.D., WAJAJR
6 Jenny Lane
Batrimore MD 2'208

Over the past lew months, we have
looked at a lew shareware programs
tor ATTY. This month, rers lake a look
at a commercial package-a package
that offers Quite a bang for the bud<;..

The program is BMK·MULTY, a PC
program lor running RTTY with an ere­
nary "dumb" termined unit and an lBM­
compa tible computer. Developed by
G4BMK. who has been writing RnY
SOftware for many years . this program
takes advantage of the processing
power in the personal COlT\PUler to inte­
grate the lunctions of a temlinal node
controller into the software.

With this setup, some of the prob­
lems associated With the hardware of a
TNC, such as extra AF ootse. Is elimi·
nated. This presumes. ot course, lI1at
your computer is adequately shielded.
seee lI1e computer itself is me TNC,
COl'l'lfr'U1ieating with the demodulator is
integral to the system, eliminating con­
cerns over internal baucl rate, data bits,
and the like.

LeI'S take a loo k at th is package
and see just what it can do. First off. as
noted. it will run on just about any PC·
compatible. from the oldest 8088 run­
ning at 4.77 MHz 10 lI1e latest superhet
screamer. Some highly inlense modes,
sud! as PacTOR and SSTV, however,
may not run wei on a slow machine.
While not rated to run under WIOdows.
some users have been able to make
!his work with a fast computer and lull
screen display.

I have alluded to tho modes tha t
BMK-MULTY supports, so I suppose I
Should give you some eerans. How
about ATTY, CW, AM TOR and
PacTOR, with a stanclan:1 demcxlJlator.
suctl as the CP-1 we have been talking
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about. or a Hal 51-5 or ST-6. Flesher
TU· 170 o r TU·470 , iRL FSK-1000,
Heath HD-3030, or even an old home­
brew? There is even an extended au­
dio package tha i includes an audio
spectrum analyzer, with reception of
HF WEFAX and SSTY.

A "Logger" module includes a call­
sign and oso database , which oper­
ates within the communicat ions pro­
gram. Captured callsigns that are al­
ready in the database are so indicated,
end a pop-up window is available 10
enter aso data as needed.

Multi 'sampling algorithms in both
the RTTY and CW modes are used. to
ensure the best possible reception un­
der the most diff iCult conditions. The
display can be configured to the user's
preference, whether a splil -screen dis­
play with separate receive and transmit
windows, or a Simulated teleprin ter,
with au cornbiI"led in one display. Func­
tions and features are accessed with
function and ALT key COIl'binalioos.

BMK-MULTY is the only commer­
cially available software that I am
aware 01 that Implements AMTOR with
a dUmb terminal unit. While using ad­
vanced programming techntqoes. the
program is capable of surpassing the
performance 01 compromise designs
withirl multi-mode controllers.

Another mode, PacTOR, contlines
ee teatores of AMTOR and packet ra­
dio. Unlike siraight packet, PacTOR.
which is hig hly effect ive on the HF
ballds, runs at 100 01" 200 baud, oe­
pending on the conditions. With data
coropresson. PacTOR can achieve da­
ta transler rates more than three l imes
higher than AMTOA. With handling of
the full ASCII character set, PacTOR
allows lull texl, and even binary, data
transler, all with the lowest chance for

""".
Now, I have indica ted thaI BMK-

MULTY wor1l.S with almost any garden
variety RnY demodulator. But what
about the ham who has invested in
a multimooe ecmrouer. Many RnY,
active hams no longer have an ST-6
on me shell. Well. Schnedler systems.
Ihe source lor BMK-MULTY, has pro­
duced an adapt er board for the AEA
PK·232 which allows access ct me me­
cem section of the PK-232. bypassing
the T NC and data processing logic
built into the box . Wh ile this might
seem like a step backward, the truItI is
that for the modes that BMK-MUl TY
supports. this really does create an en­
nancement,

The adapter itself is a sma ll, ' L"
shaped printer circuit board lhat is in­
stalled as a pass-through cevee be­
tween the PK-232 and me corrccte. A
short jumper connects to the "external
modem" connector 00 the back of the
PK-232 . and inside the PK-232, short­
ing blocks are installed to change lI1e
logic of dala flow. A push-button on the
board sets things back to "normar 101"
conventional PK-232 operation, such
as with packet.

Now. you can order all of this from
scnneorer Syslems, AC41W, 25 east­
wood Road, P.O. Box 5964, AsheY~l e.

Nor1tI Carolina 28813. The base c0m­

munications package, whiCh includes
AMTOR. ATTY, CWoand the logger
sells lor $95 . The base package plus
PacTOR is $145. The base package
pius the extended audio package is
$140. And all three packages together
go l or $175 . T he PK -232 adapter
board is $49. These prices are correct
as of this wriling. and do not include
shipping. I would advise you to contact
Schnedler Syslems lor current informa­
tion on pllcillg. shipping and availal:lii­
tv. letting them koow. of course. that
you read about it in 73 magazine 's
"AnY Loop'1

Now, here's a loIlow up to material
we've covered in recent monms. I re­
ceived an E-mail message from John
Skubick K8JS via America On-l ine.
Jack remindS us that computer ports
are fa irly standard. When looking at
devices such as modems. TNCs , print­
ers, and ee . ke, j/ ~ can ptug into the

serial port of a~tble COI'l'1lU!­
er and worI\. than ltJiS same hardWare
should wo rk as well o n an AM IGA
computer, 01" any other computer !hat
supports standard port pin assign­
ment s. Thanks to Jack for tha t tip,
which he directed 10 me through Inter­
net.

And. while we're on the subject of
terminal un its. here's a question re­
ceived via E-mail on De lphi: Emory
WA4TTO has been reading 73 maga.
Zine since 1976. Back in 1978 or 1979.
he buill a DHiOO demodulator. by Data
Technology Associates, Irom scralch
based on the ccccmentatco. He says
that II fa r c ut-performed any other
RTTY demodulator that he has been
able to cons truc t. Since he los t the
documenta tion years ago. and some­
one disposed of his DT.(j()CI when he
was indisposed. he has been unable to
duplicate the eevce. II there are any
readers out there with information
about lI1is demodulator, we would love
10 hear from you, as would Emory, I am
sure.

A brief note about the growing col­
iecuoo 01 RTTY programs available 10
the readers of this column: There are
now fiVe "AnY Loop" disks, eecn one
holding over 1.2 Mb of assorted stuff. A
list of available programs is yours for a
seu-aenessee, stamped envelope. I
can E-mail you the list, as well . Just
send me a message via CompuServe
(ppn 75036.2501), Delphi (username
MarcWA3AJR), America On-line (Mar­
cWA3AJR), or Internet (MarcWA3AJR
O aol. com). The plans are to uptoad
me collections. as well. to the Delphi
RadiO SIG detailed last fl1OfIth.

I've waited unt~ the end of this co­
umn to toot my horn. This mcmn
marks me beginning of !he 18th year ot
"ATTY Loop.• I guess it can vote now! I
can't begin to lell you what ~ means to
get me support ' have been receivirog
for mese lnany years. I look forward to
your iette rs . your E-mail, your Ques­
tions and your criticisms. I hope tnet
we are able to spend more lime togeth­
er in the future, 10 explore the wide
work! of digital communications, here
in "'ATTY Loop.· iii

Don't miss a single issue of 73!. Call 1·800·289·0388 to order your subscription.
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Amateur Radio Via Satellites

HAMSATS

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083-5640

The Digital Satellites
Digital communication via the ama­

teur-ramc satellites has been around
since the early days of packet-radio
activit y. Before the first ARRL (Ameri·
can Radio Relay League) Amateu r
Radio Computer Nelworlling Conven­
tion in 1981 al the National Bureau of
Standards in Ga ithersburg. Maryland.
AMSAT (The Radio Amateur SaleGlte
Corpora tion) earmarked Special Ser­
vice Channels (SSCS) on future high­
orbil satellites for packet communica­
tions. Dr. Hank Magnuski KA6M, de­
signer 01 one of the first packel digi­
peaters . was in charge of setting stan­
dards for sse !.lS9. This came at a
lime when AMSAT was still recovering
from the loss 01 Phase 3A in 1980,
which was 10 be the first high-orbit,
long-life hamsat. Phase 3A mel a wa­
tery ere when its Ariane Launcher
failed to achieve orbit.

Packet operation through analog
eeienae transponders is comparable to
diract user-to-user peeker procedure.
Early tests were made at 1200 bps
(bits per second), but activity at 300
bps using HF mlXlems was lTIOfe reli­
able, due to the weak-Signal nature of
satellite communieatiOnS at lhe time.
The use 01 the analog transponder
space lor packet experiments was
never popular. The store-and-forward
potential of the AX.25 packet protocol
was not addressed via the analog
transponder system. A digipeater in
space, or some other digital mailbox
setup, was needed.

At the 1983 ARRl Amateur Radio
Compute r Networ1Ung Convention in
San Francisco, Phil Kern KA9Q pre­
sented the paper ~Modu lation and sc­
cess Techniques for PACSAT: While
Don Connors KD2S presented the
"r ne PACSAT Project." uco'e paper
described the design goal 01 "total
global access by all hams to a store­
and·lorward packet message handler"
via seteme. He explained the need for
packet seteares and maraclerized the
on-board systems and techniCal pa­
rameters lor the required equipment.

Phil's paper on modulation tech­
niques. when viewed with Den's. laid
down the blueprint for many ot tocays
digital satellites, frcrn frequency seiec­
tion to mcdutancn methods. It was
shown that a lorm of crese-sret key·
ing (PSK) would perform better than
standard audiO-trequency-shih keying
(AFSK) on an FM carrier for packet­
satellite downlinks. AFSK·FM has ad­
vantages that include cost. simplicity
and easy Doppler tracking. but it has
some traoecns. These Include ineffi­
cient bandwidth usage and poor noise
performance. Today we have satellites

Number 13 on your F1!edbKk eatd

that use both types 01 downlink
schemes. All are in low earth orbits.

In 1984 when UoSAT-OSCAR·11
(built by the University 0 1 Suney in
England) wenl to orbil . it carried the
Digital Communications Experimenl
(DeE) which provides a proof-of-con­
cept test -bed lor PACSAT work. The
experiment acts as a mailbox In orbit
to try various digital communication
software and to provide data on hard­
ware survivability, current consump­
tion and operation a l behavior in
space. Only a small nurrber of hams
around the world are active as gate­
way stations Ihrough the DCE , but
curers can rou te thei r messages
to these gateways fo r uplinking to
U-Q-11, The concept not only worlled
in 1984, but Is still operational today.
Messages can sometimes be seen be­
tween telemet ry I ra mes on the
145.825 MHz downlink at 1200 bps.

When Fuji-OSCAA-12 was
launched in August 1986 from Japan,
hams had their llrst oppol1urVty 10 find
out whal PACSATs we re all about.
Whenever the"J" (2 meters up and 70
cm down) digital transponder was ac­
tive, stations could access the mailbox
and leave messages tor hams next
door or on the other Side 01 the wor1d.
The system used FM lor the uplink:
and PSK on the downlink:. Signals
were good but battery problems made
cont inuous activity impossible. Alter
only a day or two the system needed
recharging with corresponding down
periods and loss of all the messages
in memory. Even with these difficulties,
the open digital mailbox was an excit·
ing packet experience. Fuji·OSCAR­
20 was launched in February 1990 as
a replacement for F.Q.12. F.Q.2O also
has battery and heat problems requir­
ing some downllfne , but it is quite ac­
tive today lor those wishing to use an
orbiting digital mailboK without soecar
software.

In January 1990 the first batch of
four Microsa ts were launched by an
Ariane rocket as seconoaty payloads.
Two new UoSArs were also passen­
gers. Sent aloft were UOSAT.QSCAR­
14. UoSAT.QSCAR-15. AMSAT.QS­
CAR-16, DOVE.QSCAR-17, WEBER·
SAT.QSCAR·18 and LUSAT.QSCAR­
19. Today A.Q-16 and L..().19 provide
1200 bps operation using FM up and
PSK down. Special r'c-oasec. broad­
cast-protocol packet software Is re­

Quired to communicate with these
setemes. W·o- 18, sponsored by We­
ber State University in Ogden. Utah,
sends images in a special binary lor­
mat. 0 -0-17, sponsored by AMSAT­
Brazil (BRAMSAT), currently transmits
lelemetry that can be hea rd on
145.825 MHz FM. A standard erne­
teur-ranc TNC (Terminal Node con­
troller) in conjunction with a computer
or terminal and an FM receiver can be

used to see the data and messages
lrom this hamsal. DOVE is also ceca­
ble of sceeco. but has yet 10 fulfill its
potential. due 10 minor hardware diffi·
comes and software needs. Worll con­
tin ues on Dove's recovery. U-O-15
died shortly atter launch and, although
U-o-1 4 is currently in commercial ser­
vice on ron-amateur frequencies, it
provided digital hamsat masers their
first opportunity to try 9600 bps com­
rTII.I"lications with FM up and down, us­
ing the broadcaSl protocol.

AMSAT-OSCAA-21 provided the
first operational German RUDAK SyS­
tem. RUDAK Is a comple x RI SC­
based (Reduced Instruction Set Com­
puter) dig ital transponder. It can be
p rog rammed to accept uplinks ot
many types ranging from analog VOice
to high-speed digital data, with a cor­
responding wide range of downbnk op­
tc os. While it spends the Largest per­
centage of its l ime In a voice transpon­
der mcce with a downlink 01 145.987
MHz FM. it has also sent pack et
telemetry. WEFAX transmissions of
uploaded images, and prerecorded
voice messages. A.Q.21 is a part 01 a
Russian navigational satellite and an­
other amaleur·radio payload, AS-14.
The voice upl ink to A·O·21 is on
435.016 MHz.

severat other digital satellites have
been launched in recent years,
UoSAT·QSCAR-22 is used for 9600
bps operation as a replacement for
U-O-14. The majority of the tratlic on
U-O-22 is terrestrial packel mail lor­
warding.

Kilsat.QSCAR-23 is another 9600
bps eateune WIth the highest orbit of
the digital hamsalS. This setenae was
built at the University of Surrey in Eng­
land but was sponsored by the Korean
Advanced Institu te of Techno logy
(KAIST). Fil es fou nd on K-O-23 In­
clude short text messages, utility soft­
ware, picture files, music (midi) mes.
voiee ma~ and even game programs.
II it's d"lQi18I, it's probably been sent via
K.Q-23 , Kitsat.QSCAR-25 is almost
Identical to K.Q.23, with a slightly tow­
er orbit and l110fe advanced hardWare.
Both satellites have on-board cameras
lor earth-imaging experiments.

ITAMSAT-QSCAR·26 is another ml­
crosat-style satellite. It was built by AM­
SAT· ltaly. It curren tly uses 1200 bps
with FM up and PSK down with the
broadcast protocOl. II can also operate
at higher data rates when appropriate
sottware is checked out 1.Q.26 is fuRy
capable of the popular FM-upIfM-down
9600 bps format of the UoSATs and
xnsats. In addition, a telemetry oecco­
Ing program known as TLMDCITA is
available from AMSAT-Italy.

AMRAD-OSCAR-27 was buill by
Interferometries and the Amateur Ra·
dio Research and Development co.
(AURAD of Mclean, Virginia) in the
Washington, DC, area. It is primalily a
commerCial microsat with amateur-ra­
dio capabili ties. Mosl daytime eoera­
tion is ham-related as a single-ehannel
FM voice transponder with a 145.850
MHz uplink and 436.800 MHz down­
link. It is capable of high-speed data

operation ellpefiments and is used on
non-amateur trequencies as EYESAT
to demonstrate the usefulness ot
stcre-arc-rc rware commercial com ­
munications with low-orbit satell iles. A
te leme try decoder program is avail ­
able from the AMRAD SSS at (703)
734 ·1 387 or vi a anonymou s ltp
through the Intemet at ftpJ unet.fi or
ltp,digex.net.

POSAT. sometimes caned POSAT­
OSCAR-28, is a UOSAT-based satet­
~te from Portugal. like A..().27, it has
commercial uses and shares its l ime
in orbit between ham and industry-re­
lated activities. It has been operational
on ham Irequencies at 9600 bps.

Finding More Inlormation on
Digi-Sats

The unique typeS of digital hamsats
in orbit require different hardware and
software. It is beyond ee scope of this
inl roduction to delad all the require­
ments. Fortunately. there are several
sources of information on how to get
acnve via these setesnes. AMSAT-NA
has several books and softwa re pro­
grams to prOVide a<Mce on how to be­
gin . The Sate/Iile Experimenter 's
Handbook by Martin Davidotl K2UBC
is published by the ARRl and pro­
vides good gene ral informat ion on
satellites with speci fics covering the
emateur-ractc eateunes and packet
sate llites. Decoding Telemetry from
the Amateur Satellites by G. Gould
Smith WA4SXM gives in-depth cover­
age 01 telemetry systems on the ama­
teur sate llites, with emphasis on the
digitat hamsats. The Pacsat Begirt­
ner's Guide eKPlains the methods of
communicating with peeker satellites
and includes a dl$ll; containing the PC
ecuwere for the broadcast protocol.
"Getling Started in Amateur satemee'
Is a VHS video tape from CO Commu­
nica tions that covers all modes 01
satellite opera llon and includes
demonstrations of the broadcast pro­
tOCOl via digital satellites. Tracking
software is also available from AMSAT
for most types of eorrecters.

Many articles in QST, ca. 73 Ama·
tevr Radio Today, wonaaato. OEX,
OSCAR News (AMSAT-UK) and The
AMSAT Joumst (AMSAT·NA} have
been written over the last 10 years
describing past. prese nt and fu ture
ame teur-reo:c digital satellites. The
Januarylfebruary 1994 issue 01 The
AMSAT Journat contained a complele
AMSAT Jovrna/ index compiled by
WA4SXM. Over 20 articles about digi­
tat satellites in a lour-year period are
noted. The "Hamsats" column In 73
Amateur Radio Today has fea tured
digital satellite updates several times.
Note Table 1 lor a current 'isl.

GettIng Started

There are several easy ways to get
started with the digital satellites. II you
have a Be" 202-style modem and can
modify it lor mark and space bit inver­
sio n, you ca n mo ni to r U-Q·11 on
145.825 MHz FM. The satellite sends
ASCII data at 1200 bps. The continu­
ous data and messages can be eaSily
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Taf)le 1. D:g-sat -,-gmsafs" columns In 73 Amateur RadIO Today.

Issue Date Page Topic: ceveree
May 1990 46 Microsat and F-0 -20 information
June 1990 51 Modems and Hamsat operation
December 1990 81 Packet vla setemte
September 1991 54 WEBERSAT ground-stalion operalion
October 1991 62 UoSAT-QSCAR-22 launch
December 1991 62 9600 bps modems and how 10 use lhem
April 1992 76 Picture files on the digi-sals
July 1992 53 Kitsat-QSCAR-23 pre-launch data
NOllember 1992 56 K-Q-23 posl-launch information
Apli11993 57 Operating through K-Q-23
June 1993 56 Pre-launch data on K-Q-25
July 1993 64 How to work SAREX
NoIIetmer 1993 53 Pre-launch data on OSCARs 25-28
December 1993 50 Post-taunch data on OSCARs 25-28
May 1994 60 The retum 01 Dove-QSCAR·17

Satellite Uplinks Downlinks Currenl Actillity and Notes
U-Q-11 145.825 1200 bps ASCII {BeII2(2)

435.025
2401.500

U-Q-14 9600 bps commmeial eervce
A-o-16 145.900 437.051 1200 bps FSKIPSK ·PB"

145.920 437.026 PB can = PACSAT·11
145.940 2401 .143 PG call = PACSAT·12
145.960

0-Q-17 145.825 1200 bps FSK AX2 5 dala
2401.220

W-o-18 437.075 1200 bps PSK binary data & pill;
437.100

L-Q-19 145.840 437.150 1200 bps FSKIPSK -ee-
145.860 437.125 P8 cal = LUSAT-1 1
145.880 PG call '" LUSAT-12
145.900

F-o-20 145.850 435.910 1200 bps FSKfPSK AX25 B8S
145.890
145.91 0

A-Q-21 435.018 145.983 FaA Voice lransponder (see text)
U-o-22 145.900 435.120 9600 bps FSK ·Pe"

145.975 PB cal '" UOSAT5-11
PG cal = OOSAT5-12

<-0-23 145.850 435.175 9600 bps FSK ' ptT'
145.900 P8 cal = HL01-11

PG call = HL01-12
<-0-25 145.870 436.500 9600 bps FSK "Pe"

145.980 435.175 PB cal = HL02·11
PG call = HL02-12

'-0-26 145.875 435.867 1200 bps FSKIPSK "PB'"
145.900 435822 PB cal = rTMSAT-ll
145.925 PG call =ITMSAT-12
145.950

A-o-27 145.850 436.800 FM Voice transponder (see text)
P-o-28 145.925 435250 9600 bps FSK "PB"

145.975 435275 PB call = POSATl -ll
PG call =POSAT·12

"'A 145.550 145.550 1200 bps AX.25 BBS
SAREX 144.490 145.550 1200 bps AX.25 ROBOT

Table 2 . The D,glfal Hamsats ' current actiVity. Pnmary downlink trequencies
(MHz) are shown first. All upiink rrequencitts are simultaneously active.

received. and ellen captured fl)( later
study using a computer in conjunction
with co mmunications software that
can work with the modam.

o-O-17's standard AX.25 packel
downlink is also on 145.825 MHz FM.
Power levels l rom the eatesue are typ­
ically 10 time s stronger than U-Q-ll
and can be heard on almost any an ­
tenna. Anyone who is ClJrrenlly acwe
on VHF packel can hear the signals
and see the reSUlting telemetry and
messages on a CRT or other display
cevce. For those who can caPture the
data to disk , ptograms are available 10
decode the dala and display inlorma·
non on the seteune's ecnvmes and
health. One program eveaebre from
AMSAT·NA for S20 is TLMDC-II. All 01
the data channels can be decoded
and examined wilh lhis program.

The Russian Mir space stauon has
a packet BBS (Bulletin Board System)
o n 145.55 MHz. Li ke DO VE, the
downlink is AFSK FM and is compati­
ble wilh a standard TNC. but is fully in­
teracnve like a terrestrial packet BSS.

When the sp ace shuttle tak es
SAREX rsnotne Amateur Radio EX­
periment) to cen. one mode of opera­
tion is the packet ROBOT. The down­
iink is 145.55 MHz, but unlike Mir. the
uplink is ditleren!. Earthbound stalions
must transmit on 144.49 MHz to con­
nect to the SAREX TNC.

Table 2 is a list of the digital-ready
hamsats_The list is not complete. but
shows the principal actillity 01 each
satellite and typical Irequencies of 0p­

eratco. FI)( 1200 bps FMJPSK opera­
tion. a special modem is needed in ad­
dition to the usuar TNC. COfTl>Uter, ra­
d io s a nd software . T hese PSK
modems are avanaere from Tucson
Amateur Packet Radio Society (mo ­
dem kit). PacCorrm tecc-on modem).
L L. Grace Communications Products
(oSP unit) and others. For 9600 bps
acl illity. a high-speed modem is re­
quired. along with some modifications
10 the TNC, transminer and receiver,
High·speed modem s and complete
9600-bps TN Cs are also avana bre
from TAPR (kit). PacComm (add-on
modem), Kanlronics, AEA (o SP unit)
and L. L. Grace (DSP unit). Some de­
vices. like the DRSI DPK·9600 TNC,
are much more rtifficull to properly in­
terrace for satellite work, due 10 lheir
emphasis on terrestrial-style hardware
compalibility.

The Future

More digital hamsats are on the
way. Some are based on the rrucrosat
bus, l ike UN AMSAT from Mexico ,
w hil e cur ers are be ing d esigned
aro und lhe UoSAT structure. Data
rates are expected to increase to 38 .4
kbps and beyond , and higher freqeen-

cies wilt be mo re common. o igilal
comp re ss io n le ch nique s and tm ­
mense sale llite on-beard memories
will allow larg er fi les and even dig­
it al full -motion vrcec experiments .
PACSAT was only an Idea In the early
198 0s . Today it has many fo rms
and has become the dominant low­
earlh-orbil hamsa!. COmmercial and

gOllernment intere st in smal l dig ital­
ready satellites has expanded oremat­
tcauy since the launc h of t he m i­
cros ats in ear ly 199 0 . T his has
cau se d com peti ti o n fo r ' fe t tc v er"
space on launchers. but can also btl
seen as recognition lor a pioneering
eHort that was begun in the amateur­
radio community. Iii
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ClRCI..E Z86 ON READER SERVICE CARD

hambrew

Say You Saw It In

73 Amateur Radio Today

FOR AMATEUR RADIO DESIGNERS
AND BUILDERS Quarterly

$1f.)/yr.
KJtbuilden....~
Tekmdly

QRP
A.........

Iluk
Neophyte RcvrvRoundup! NewProds.

PlIdi.td With Proj«tsl S ot Sold I n St_
r.C....ta &- Mnko YVr . W tHidwkW

PO Box 26OCl83 - Lakewood. CO &)226
VISA'~IC: l ·800-5-IIA~1 RIG

1
U

Handheld RepealerController
Spec:tn.mE1eclJoo lCP!olb:llI cIude¥Oice 1Oer.01lolF Con­
iI'IITOduCU IN worId'l !Il'It ttoI and IIfOllrammrog. hang
handheld ,..,..,.. controler. lWId -.ouI \imefw..~
Nolatgefthatlmolill\alodheld 1I000e Operaled Squeldl
-.IN HRe-l 0 COO'_ (OVOS"), \I 'I'TllMl~ u-.
a '""""" or duaI-band radio and~ ¥Oice meiI ...
ir*la W IeBtuted. ,,,*_or "-408 43&-27.
duplex l'll(lUt... syst...... Key FAX~ A ..
IMbJres of IN HRC-l0 in- 5299 _.&0. -

ClRCI..E 1I9ON PEADER SERIIK;E CARD

73 Amateur Radio Today . J uly. 1994 51



•
Tilr~iYn'i-~L~'220 J.I H

CARR'S CORNEil"'''''''''~'d

, "

pF

+---_ _ ':::\ J2
-:::.J RCV R

nal line between input (J1) and output
(J2). This is done because a parallel
resonant circuit has a high impedance
to us resonant frequency, and a low
impedance to all frequencies removed
from the resonant frequency by more
than a little bit. Thus, your HF ham band
signal will pass through with little anenu­
auco. while the offending AM BCB sig­
nal is blocked.

The version in Figure 1B is series
resonant, so rt is placed in parallel with
the signal line, Series resonant signals
have a low impedance to the resonant
frequency, and a high impedance to fre­
quencies removed from resonance.

In both cases, we use a 220 IlH slug­
tuned COil and a 14-365 pF variable ca ­
pacitor. The capacitor can be a standard
single-section "broadcast variable."
These capacitors are a little hard to find
in the USA (although not in England),
but Ocean State Electronics [POB 1458,
6 Industrial Drive, Westerly RI 02891:
(401) 596-3080 (voice), (401) 596-3590
(FAX) or (800) 866-6626 (orders only)]
has several offe rings in their catalog.
Order No. BC-14400; it is a 14-365 pF
model

The printed circuit board can be used
either with the onccero broadcast vari­
able capacitor, or with a trimmer capaci­
tor and as many disk ceramc capacitors
as needed to achieve the required ca­
pacitance. If you elect to use on-board
capacitors, then note that C1A is a trim­
mer capacitor, While C1 B, C1C and cr 0
are as many fixed disk ceramic capaci­
tors as are needed to make the correct
capacitance. The capacitors selected
are fhe sa-serres from Digi-Key (POB
err. Thief River Falls MN 56701.()677;
(BOO) 344-4539). The SG-3014 is a 10­
180 pF tr immer, In most cases, not all
capacifor slots on the board will be
needed.

The inductor on the prin ted circu it
board cou ld be a toroid inductor, at-

i L1
220

II<, cr
365 pF

(0 )

(.)

C,
=F365

" ,

TPUT

Figure I. A) Paraliel-tuned wave/rap. B) Series-tuned wave/rap.

~~T~-------"'--------~ ~~VR

,,(;;'- - ---+
ANT~

Figure 2. (These Universal Wavetrap
boards are available for $4 plus $1.50
S & H per order from FAR Circuifs ,
18N640 Field Court, Dundee IL 60118.)
The Circuit in Figure 1A is parallel reso­
nant, so is placed in series wilh the sig-

--"""JU2 -:J2qS9<rI ?f"> OUTPUT

d_~A-Q Q f9I
1 0-"-2> S S ~

firm that showed me second harmonic
down -85 dB from the carrier, and the
higher order harmonics even lower. So
What's the big deal?

Well, it seems that any time a strong
RF signal of any frequeflCy is present at
the input of a radio receiver, it is possi­
ble for the signal to bust through What­
ever front-end tuning or bandpass filter­
ing exists to overblas the input device
(transistor. IC, tube), and cause it to go
nonlinear. In this condition, a harmonic­
free signal from the AM BeB station will
generate harmonics in th e receiver.
K4NFU's station receiver at the t ime
was a late 1950s vintage Hammarluf'ld
HQ-110 Which, by all reports , was at
least a decent receiver. ~ not spectacu­
ta rly so. But when the receiver was lo­
cated only 100 yards from the WARL
antenna, it overloaded and produced
harmonics well past the 40 meter band,
The solution to the problem is to put ei­
ther an AM 8GB high-pass filter in line
wit h fhe antenna. or to put a spec ific
frequency parallel resonant wavenap
(tuned to the offending station's fre­
quency) in line with the signal line. AI­
fernative ly, a series-resonan t t rap
across the signal line could be used. In
either case, the offending signal is at­
tenuatec seriously,

AM BCe Wavetraps

Two simple wavetraps are shown In
Figure 1, while a 'wsverser' printed cir­
cuit board for these circuits is found in

JU MPERS FOR SERIES RESONANT TRAP

. n,

JU MPERS FOR PARALLEL RESONANT TRAP
~..

J1 1',-,
~ JUO J2

.'!.: :....

-: ~~l~ JU~i~
OU

l JU1 .. - -o Q Q U

,

" ..

INF

INPUT

Joseph J. Carr K41PV
P.O. Box 1099
Falls Church , VA 22041

Dumping AM SeB
Interference

The AM broadcast band (AM BGB)
runs from 540 kHz to 1700 kHz. {You
read right: The FCC raised the upper
lim it from 1600 to 1700 kHz not long
ago.) Most stations are local, and rela­
tive ly low-power. A few stations are
large regionals Of clear-channel 50,000
wall blowtorches. Because AM 6GB
stations are largely local there are lots
of them, so irs a pretty sale bet thai
manX. perhaps most, ham operators
are close to 81 least one station. When I
was a recent graduate from Novice
ranks, a friend of mine. the late Jotlnnie
H. Thome K4NFU. lived across the
street from WARL in Arlington, Virgin ia.
The station operated with 1,000 watts
on 780 kHz. The fifth harmonic of 780
kHz tanded right in the middle of the 75
meter phone band. So what?

If you are any ctsance at all from an
AM BCB, there is p rac t ica lly zero
chance that a f ifth harmon ic wi ll be
toone . Right? Aller all, AM BCB sta­
tions are regulated a lot heavier than
ham stations. While we need to keep
our harmonics -40 dB down from the
carrier, AM BCB stations are typically
-60 dB down, or more. One AM BCB
engineer Showed me spectrum analyz­
er reports from a consulfing engineering

Figure 2. A) Printed circuit layout for Universal Wavetrap; B) jumpers for series resonant trap; C) j umpers for parallel resonanl tao.
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anal loop shapes are covered.
The jow-trequeocy anlennas func­

tion worXs to 7.500 kHz:, so it is l.lSeflJl
to hams on 160m. 75t8Om and 4Om. It
incIlJdes the si"llle dIPOle, the indllC­
tiVely.Joaded dipole (tvrfO cases: induc­
tors al the feed point and indlJctors in
the center of each element). the \wi"""
lead tee antenna (11.TA). and the load­
ed ereecoe (or "d ippy etecone ," as
some call it).

In the VHFIUHF function. the pro­
gram calculates tne element lengths
and matching section lengths (if used)
for alllhree dipoles also used in the HF
region (see etcve). quarter wavelength
vert icals, 5/8 wavelength verticals.
three-element and six-element yagis.
and two-ele ment and three-ele ment
cceos.

In the tun ing networks function.
-ANTlERS lor WindotlrS" calculates the
number of turns needed 10 achieve a
desired inductance on a toroid coil
lorm. the resonance 01 an lC circuit
(when C is known or wt\en L is known),
and filters (LPF and HPF cases). It wiQ
also calculate the component values lor
antenna tuning un its , or Impedance
matching networks if you prefer. such
as Inverted-L section. t -secuoo. re­
verse-L section, pi-network and the
scn-ceoaceor networl<.

In all cases, information is available
for the speci fic type of antenna being
calcu lated , The program uses scroll
bars to input cete such as Irequency. in­
ductance, and so forth (as needed) .

"ANTlERS for Windows 2.W can
be obta ined Irom me lor $30 postPaid
at P.O. Box 1099 , Fall s Ch urch VA
22041. iii

quency you wanl to use as a culoll.
The component values lor the filler

were calculaled using the ·ANTlERS
lor Windows" software. Th is software
package is dl!s9"*lto calclAate anten­
na lengths, but has a "'lSIing CirCUiIs~

lunctioll in 'Mlich one of the meou ~ems

is "Filters.- Both high-pass and low­
pass cases are covered. "ANTLERS"
can be used 10 calculale the values for
filters up to 30 MH<:, In case you want
to make one other than 1.9 MH<:.

" ANn ERS for Wlndows~ Software

"ANTLERS~ has the following func­
tions: HF antennas (3-30 MH<:), VLF·
MW loop antennas (1 0-7.500 kH<:). low
frequency antennas (500-7.500 kH<:).
VH FIUHF antennas (30-2.000 MH<:),
a nd Tuning Nelworks (10 kH<: - 30
MIU,.

Antemas covered in the HF h.nction
toctu oe: hall·wavelength standard
dipole , folded dip ole , inverted- vee
dipofe. G5RV, en-center-tee doublet
(OC FD) , Windom, double-e xtended
Zepp, Franklin array, Lazy-H. one­
wavelength loop , hall -oelta loop , two­
wave length til-square loop, quarter
wavelength verticals, half-wavelength
verticals. five-eighth wavelenglh verti­
cals, mree-ererreot yagi beam, two-ere­
menl quad, phased verucar array, bob·
tail curtain , and Thor ne array. The
lengths of the elements and any match­
ing sections are inCluded.

In the loop atlteMa functiOn, the pro­
gam calculates indlJClance of a loop of
"A- side length and "'8" depth, as welt
as the capa6tance needed 10 resonate
the loop to a specific freq ue ncy.
Square. triangle. octagonal and hexag-

F1(}IJf8 4 . Printed Circuitboard !of UrWersaJ High-Pass Receive Filter.

iL
'3 .3 ~ H

inductors. A T-37·15 (REDIWHT) toroid
requires about 19 turns 01 enameled
wire to make the required inductance.
As before. however, the printed circuit
holes are designed for a shielded Taka
Coil (e.g. Digl-Key TK-1414). Builders
can buy lhe Universal High-Pass Re­
ceiver Filter boards for $4.50 plus $1.50
S & H per c-oer from FAR Circuits (see
address aboVe).

The eceecoeots for the fitter in Fig­
ure 3 are intenoed lor a ClJlofI lrequen·
cy of about 1.9 MHz. whiCh means that
signals in the AM BeB are anenlJ8t&d.
However, the printed cira.il board and
baSic: design can be used l or" any cutotl
Ireq ll9ncy desired from VLF to VHF.
Just cerccrete the values lor the Ire-

=-t
1~ .3 ~ H=-

though \tie nurrtler of turns may prove
excessive lor some of us to wind. The
particular pattern , however, Is for a
Toko-brand slug-tuned COil In the Digi­
Key catalog. these are the 10 mm size
coils (e.g. 10EZ, 10EZC, 10EZH. etc.).
For example a Digi-Key cat. no. TK­
1223 Is a 220 ~H type 10EZ COiL

High.p, ss Filter Approach

The e r temate approach is 10 use a
high-pass fille r between Ihe antenna
and the receiver antenna terminalS, The
fil\ef should be as close as possible 10
me rece iver antenna terminals. In a
tran9C8iver, the filter may have 10 be in­
side the rigs case ursess. you have one
that permits a separate receive anton-

"'.
The Circ ui! for the basic fi lter is

shown In Figure 3: the printed Cifcuit
board in Figure 4. The capacitor slols
on the prin ted circui t board are de­
signed for a variety of different types of
capac itor : dis k ceram ic, silver mica,
polyethylene. and other forms. That's
why there are four sets 01 holes each
lor C1, C2 and C3. In most cases. youwi' have to mix and match the capaci­
tors to make the desired values. The
.1590 pF capacitors (C1 and C3) are
made tram two 560 pF and one 470 pF
capacitor; C3 (950 pF) is made from
one 680 pF and one 270 pF capadlor.
Tile inductors could easily be loroid
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Photo A. Left 10 right: Renee K82OMR. Mrs. Hoehn, Carole WB2MGp, and Lori
KA2TCC (Carole 's daughter), ealty In tile moming at the launch sire.

carole Psrry W82MGP
Media M6I1l0fS. Inc.
P.O. Box 13 1646
Staten Island NY 10313-<KJ06

Upl Up! And Awayl
When the invitation first arrived to

attend the launch 01 the space shutlle
Endea vour's mission STS-59, I was ,
01 course, ecstatic lor the entire urst
week 01 April. There are lew things in
~fe that are quite so axciting as watch­
ing the 122-loot.Jong ortliIar lift 011 like
a rocket, Oftlit like a eceeeeren and reo
tum to eanh on a landing strip like a
glider.

This invitation trcm MissiOn see­
Cia liSt Jay Apt N50WL was especiaDy
excit ing because I was able to bring
guests with me. Atter my own two cM­
dren nose-dived across the room at
me lor the invitations, I decidad to
make this into an incred ible opooncnr­
ty for some lucky student in my ham
radio program,

I ran a contest lor my sixth-, eev­
entn- and eighth-graders. They were
asked tc write an assay, describing
why they should be chosen to allend
tha launch. Hundreds 0 1 childran put
(heir leelings about the Space Pro­
gram down on paper. They were all
wonderful. It was greal to see such
enthusiasm. Usually. when someona
menlions that they've viSited a special
place near Orlando, the other kids as­
sume it must have been Disney WOI1d.

One 01 my eighlh-grade yo ung
ladies, aeeee Hoehn KB20 MA, was
chosen tc go. Renee pal1icipated in
last year's Ocean Challenge and has
spoken 10 several of the aslronauts on
the CO All Schools Net during the past
two years. She has expressed a keen
interest in a ll the space projects I do
With tha children. Ren~ Is conSidering
becoming an astronaut.

Both Renee and her mother Enen
were in constant touch with me as the
big day grew near. The entire school
got involved with ou r l rip. Children

wtIo aren't even in my progra m were
stopping by to ask questions about ee
Endeavour 's mission. So much Inler·
est and enthusiasm was generated
that il really became a school-wide
event. Long compute r banners were
hung in the hallways, wishing US a
good trip . Renll e became some what
01a local celebrity. and her eage rness
was contagious. She was only too
happy to sha re her expectations with
ee ham radio operators she spoke
with on our school radio atatco.

Theuunch

On Ap ril 6th we left lor FJorida with
the best wishes 0 1 the student body
anc:l stall of Intermediate 5chooI 72 in
Staten Island. NY. Eve ryone really
seemed to be proud that two repre­
sentatives 01 our school wo uld be
there in person to witness this epee­
taccta r event .

The Endeavour had its share of
setbacks gelf ing launched. On Friday,
April 8, we were up at 3:30 a.m. to en­
joy breakfast together and to gel over
to the Kennedy Space Center to see
the sun come up over the shuttle on
the launch pad. It was positivaly awe­
inspiring.

It was so incredible to be pan of the
group 01 onlookers with camera s and
binoculars po ised and ready lor the
big moment . There was del inUe ly
something surrealiStic abotit the earty­
moming scene. We even gol to meet
some media people from Germany
Ihal day who .....ere making a eecu­
mentary movie. NASA anc:l ee space
aqerces 01 Italy and Germany provid·
ed the $366 mill ion rada r equipment
aboard EndeBvour.

The Sky, however was delinifely
overcast mat day. "Everything in every
direction .. • is solid ove rcast," Robert
"Hoot' Gibson reported lrom a weath­
er airplane more than an hour aller
Endeavour was to have laken 011 . The
'clouds parted slightly later, but as they
did , dangerous winds k icked up
across a nearby ru nway where the

shuttle would fry to land in case 01 an
emergency shortl y attar nrtotr. "II
wou ld appear we've traded one va­
gary for another," launch commentator
George Dil ler said at the Ke nnedy
Space Center.

We l islened caretuny to the l ive
broadcasts over the speaker system
at the viewing see. They spoke about
the backgrounds 01 the six astronauts
on boan:l. We listened especially at­
tentively 10 the plug lor amateur radiO
.....hen Ihey spoke accct Or. Jay Apt
NSQWL and Or. Linda Godwin
N5RAX. Jay is the MiSSiOn Spocialist.
He is the Commancler of the Blue Shift
and will operate the shuttle systems
during the "night" shift, while Linda ,
who is the Payload Commander, Is re­
spons ible lor overall operation 01 three
large radars in the snome's cargo bey
during the ·day· shilt.

The secondary payload is Shuttle
Amateu r Rad iO Experim ent . o r
$AREX. Nine diflerent schools have
beeo selected to paniCipale in SAREX
lor this mission.

Saturday morning, April 9, at 7:05,

all conditions were perfect fo r li floff.
Ranee's mom said that the snutue
seemed to "g low magnificently as il
lifted 011 mto me sunrise. As the lina!
rocket boosters separated arc fell into
Ihe water, thay looked like l all ing
stars: Fo r days afterwa rds bOl h
Renee and her mother said that view­
ing the littofl 01 me Endea vour was
"the experience 01a lifelime.'

When we returned to school every'
one was eager to hear about what we
had seen. I commandeared Renee 10
speak to severa l of my ham radio
classes. I smiled to mysell as she de­
scribed the sounds and leelings of the
moment ollil1oll. Alllhe children want­
ed to know whal 1I sounded li ke.
Renee described it as being like "mil ­
lions of firecrackers going off at the
same time.'

One of the many nice things about
being a teacher at a time like this is
that an ineredible . out of the ordinary,
experience such as witnessing a shut·
tle IaLnCh can be shared wiltl so many
children. It adds a new meaning to
"shoW and tel." iii

VHF UHF MICROWAVE
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e M. 2 M. 222 MHz. 70 ern. 902. 1296. 2304,
3456. !l760 MHz. 10 G Hz
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Loop Vallis 902 ·3456 MHz
Rutland Arrays ValP: 6t.4 - 70 ern

Low Noise Preamps and Kits:
I«MHz - IOGHz

Linear Power Amps:
70,,", ' Z304 104Hz

Component.. Cllble. Antenna lkoIeys
FREE C.ale/oQ A•• lI1 lle

DOWN EAST MICROWAVE
8iI Olson W3H0T

~ RR1 . eo. 2310
.' . • T.oy. ME 04987·g721 USA
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Coax "narrow"

..

'"

the filt er in the rec eiver's antenna
line only. II your transceiver has diode
swit Ching, with a plck'o ff from the
transmitte r's cutout fi ll ers , you may
have to play with the values 01 lhe
fill er'S components. I find uus circuit
really keeps the unwanted c ritters
out of my direct conversion receiver.

BANDWIDT H CONTROL

0>-- - - .-

Switch R3 betore
modilication

To R3

'"inp,lI 13Bv _-;-
'" ""~

Lt.l317
aa
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~13Bv _

~ ;.-' " • eM

"""..
105 volts
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/ -",

"--
e

v.

Coax "wide"

FlfJure " Modification to correct low atdio gain in some MFJ DRP Rigs.

Switch R3 betore
modrlicalion

ToR3

that, too, works qune well. Use the
cores specified in the schematic. The
variable capacitors are Arco trimmers.
I used ham!est junk be. units in my
project.

For transceiver ccerarco, you must
break l he conneclion between the
receiver and the transmitter. Insert

Number 16 on YOUT Feedbeck Qlrd

Low Power Operation

vee run so the LM386 is supplied by
the unregula led side of the LM317,
The ellt/Cl 2 volts or so really makes
an improvement in gain.

Donl try to edjust the lM3 17 for a
high er output-you'll screw up some
of the other ci rcuits that requi re the
10.5 VCC. Also, Since the lM317 reo
quires at least 2 volts over the regulat­
ed output. you'. lose regulatiOn of the
vee fine. Figure 1 shows how simple
this is to do: Cut a trace on the PC
boa rd and run one wire. That's all
there is to il.

MFJ made this modification to later
production runs of the rigs , It you' re
not sure iI yours has the modification.
dleck pin '6 of the LM386 with your
YOM. If the YOM says 10.5 volIs. 1hefI
the modifICation has not been done. II
the YOM reads the supply vol tage,
say 13 verts. then the modification is
factory-installed.

New Front End

Although you can't really ca ll this a
modifICatiOn. the circuits shown in Fig­

ure 2 may implOV1t the performance of
your receiver. The values are for the
40 meter band . The circuit at the top
seems to wor!< the best for me, I'd rec­
ommend it over the other one. but

_QRP
Michael Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

More Modifications
If the OX Is not running and the

bands seem dead. what do you do?
Well, you could do like Scali N8JSK
does and raise aphids, or you could
heat up the SOldering iron and make
some mocifiCabons to your equipment.

This month I've got several modlfi.
cations lor you. The lirst deals With the
very popular MFJ OAP rigs.

MFJ CRPRlgs

The l irst production run of these
nifty little rigs suffered from low audiO
gain. The poky LM386 audiO power
a~ifier was again pressed into use.
In the MFJ 9020, the lM386 is sup­
plied with its operating vo1lag8 from
the rig's main voltage regulator. In the
case of the 9020, Ihe regulator is an
LM317. The oulput of the regulator is
set lor 10.5 volts. This is the voltage
the ng runs on. with the exceptiOn 01
Ihe nnal Rf output transistor. Since
the audio amplifier is also being pow­
ered by the 10 ,5 volt vee, its output
runs lower than usual. The l ix is sim­
ple. All you have to do is rewire the

" "
1= ;j'_. , ,

.. " "
10 ,,"_

U • U,
•

"

" u " cr "n_T__ s_... L2 '_ 1~ ~" .."
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u < >" l'oU02_

~.-

s.."o_ 40___

U. T~_

FIgure 2. Two cllallts thaI rmght be able to Improve your f8C8lver s front end. Val·
ues shown are for 40 meters.

F;gure 3. A modification for your Heath HW·9 which wiN replace the selectivity
switch with a pot.
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"No matter how you use these filters,
they will work best if you install them in

some sort of shielded box. "

parts 01 West Vi rgini a . there have
been rolling blackouts for up 10 one
""',_

II you happen to enjoy running
QAP, yo u'll never notice the black­
outsl Why, an HW-9 or II MFJ 9020
and a ballery will keep you on lhe
air for a very, very long time. That's
especially true If yo u don'l sm oke
cigars! iii

FIgure 4. SchematIC for modifying the Heath HW 9. tumlng the $-meler In/o an
expanded voltmeter so you un 'rack balfery rondition.

Damn, It'. Co lell

Ifs cold up here in the mDcle bay
craret Yupl This Is January 19 and it's
ltIe coldest day on record. As I work
on this column , all the major electricity
suppliers have asked heavy Industry
to reduce their elect rical demands. In
teet. our factory has been ordered to
shut down so the energy can be used
for res idential cus tomer• . In some

12 VOC
, 3 VOC

".ll V ','\ \
/1 2 3

~
HW-9 S~eter face

4.~ yott
6K...

Red wire lrom \' v

PCB (meter +)

Brown wire •••
!rom PCB ;2~"
(met8f - )

- ~ •'"' \
150 uA

.. •v v
~~.<K

To+12 Inside HW-9

- - -

meter. The entire circuit can be bu iil
on a small hunk of perl board. A PC
board could also be drawn out. too.
Notice the use 01 the meter scale. This
way. you don'l have 10 reeenorate the
meter and you don'l have 10 rework
the meter's face. Take a look at F"tgure
4 . You" see what I mean by using the
meter's lace 10 read voltage. Nope, it's
not a Fluke 77, but iI's better than
nothing. And, you clon'l have to call)'
another piece of gear with you when
you navel.

srce I have sold my HW·9, I can't
say if either cttrese modifications work.
Proceed on your own with caution!

Longer Columns

Thanks In part to my new loy, an
Apple PowertJook, I've been able to
expand on some 0 1 these columns.
Having the computer with me et work
has allowed the column to grow a bit.
Since I work in a factory, the ext ra
time between setups has proved very
useful. ThaI'S why I've been able to
make these columns Iooger.

or may not like the resultS.
The second modification rums the

S-meter into an expanded voltmeter
so you can tlBeII battery voltage. 1lIis
is a great Idea il you're working on
battery powe r in the coeeee. This cir­
cuit is also fro m Germa ny. T he
sc hemallc for l his modification Is
shown in Figure 4 . Notiee the values
01 the resistors. The values listed are
onlY a guide; you will need to change
tt1e values to suit your 1iW-9. Seems
Heath did not use the same meier in
enprod uction mns.

A clovbl&1)Ole double-throw switch
selects between s -meter and vol t-

A multi-pole switch could be used
to select the proper front·end filler lor
several different bands. All the fillers
would need to be shielded from each
other In one box. Again, ecccie-soeo
PC board Is greallor tt1is.

HW·9Mods

Here are two more modifications
for the Heath 1iW-9 OAP transceiver.
The fi rst one is rather simple and
I've seen this same modif ication done
to the HW-S. 11 requires removing the
selecuvlty switch and replacing it with
a POl. In this ca se. the swi tc h Is
replaced with a 22k. pot. Since th is
modif ication cam e from OL7GK In
Germany, I'd say you could get by
with a standaltl 20k pot and have !he
same eeee as will1 a 22k pol. By us­
ing II miniature pot, you mighl be able
to squeeze it to lit on lhe lronl panel.
The circuit Is shown in Figure 3. It's
about as simple as they come. You
may want to hard-Wire this mocmca­
ucn in and gi ve it a try eercre you
drin any holes in tt1e HW-9. You may

Although I don' t have one in my
shack. I wonder II either 01these filters
would make the Healh 1iW-7 receiver
WO!th using? Again, you would have to
break the connectio ns between the
transmitter and the receiver. This will
require cutting some PC board traces.
Don't try it il you're not up to this type
of modificatioo.

No matter hOw you use these fil­
le rs. they will work besl If you lnstan
them in some SOI1 01 shielded bolL I
use double·sided PC board for my
boxes. But, the stull is really hard to
get tr ue if yo u scrcer a ll the wa y
around me edges.

•
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SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800·274·7373

ATV CONVERTERS • HF LINEAR AMPLIFIERS

ClAe\.E" Oft READIER SERVICE CARD
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r.:Y:!1ICommunication
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~COAX·SEAr
• .. •• O~ ; • • , < , .,••

I The Only Material thaI Will Adhere to I
Polyvinyl or Vinyl Outer Coax Jackets!I,. Formsa,oundand seals . ' II

odd-shaped Mtmgs.
l ' Non-e: orllaminating and non- ,

conducl,n .I. Willi ....Nnlla~'alu'. ......,. I
I !-3O" F IO. ' SO· Fj. ,

• Slaysfle. ibleforyea,sinsuringI moistursoproofconneclionS. eD l<l·n.... - I
,

• Reusabla-nuickdisconneclion _ .... - _• • •" ,~ _ID_
and resealin, Withsame malerial. " "•• "'~ ID_'ow'" ""'"I. '''.r

I . Amust lorutellileTV- "'-_ID_. ,-...........-microwave work. ......
, I'HcTM ,• Hundreds ot uses. MQSnMw~I· MoiSI,,uaproo1s all connecl,on.. -- I

'

EVERYLNB AND COAXIAL ,
CONNECTOR NEEDS COAX·SEAL

CIRCLE 32 ON READER SERVICE CARD
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Amilab/e
fronl )UlU

lealer...

Now Ordy '40 F.a:h

• One Year warranrv
• Matd1<d cell <OOStnx:lion
• Case re-OOiId sevke
• Long Iik,exterded operating time
• MJde for HAMS, by HA\1S

BUY AMERICAN, BETIERPRICE AND QUALITY

Tha SG230 SMART·T!JNEFI is 1/Ie DeS! Hf autot""" at any prICe. "'" to
promo.. a p<odI.ct ..... Is made .. !he USA. wcrre o/IeMg I aI !he -"'_
_1I'b 01 od>I S44UlO'! Wl-iY TliE SG23O? BECAUSE: _ you _ an
""anna at 0_ rou ate resonIq h! ant........ _ad 01 juSl MillCll1ng ,..
co.- 10,..""'" _ -.__ SUCh as,.. ATSO. etc. The .... YOUA
S1G~L GETS OUT MUCIi BETTER. The~ ATSO. AT450 and _
_ U'IIte can od>I matI;/l 3:1 _1Ches /YES only 3=1) so toroet maItfIiIIlI
anyJling tIuI a laorty def;enI-...a. no. SG230 canrnalC/l""" 0.5 Chn 10 10
....",... ..........~ IQ a 200:1 mi$ma~l, so lean.-y malCh tanoorn _,
~~ lli01»tiQ c.1I.. tIC. The teSUI rr.eoRE POWER.

To_.__Cl se50IlIr~ '*""il __~_I"""l''''US I'M

OI"",_l,PSOOIiI""'-,.-dT ';'.... ....--10

CI RC LE 63 ON RI':A DER SERVICE CA RD

Add su o .'ihipJlng Ii: Handling b fiN b:lllery.
SI.oo fa: eldl ad::fI~' - l:5.. 001\'
Coooo:tirut~ ill1I 6'lII tax,

"iiilUiiiP. RlPH. X iI,~.
the only thing low about our charge is the cost.:

1-800-634-8132

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach. CA 90803

CA Rc I aAddI l l..... s.Ioo Ta. __.-de.-. Rc_ ......._us..."...,""""

. S 17. 10 1Cl~

Set'vi1g The LORD II you WI$IlITloO<e inIOt1T1ali(ln please send • SASE 10ee ilbo'o'e address, For coo orders. cal
$nee 1987 1310)433-58«1. 0I.tsiaeal CA Orders Only <aI (BOOJ933-HAM4 and leave a 1TIE!S$it\It.

115-18 Hurley Road' Oxford, cr 06478' (203) 264-3985. FAX (203) 262-6943

The SG2000 HF transceiVtlr is I\tDe acce pled lot eotrf1\I!rclal and ma,ne serviCe
made "';!h lrad,tional U.S, commerc ial rado> quali!)' (anod 01 coorse ncan be used
on !he ham ban<!S alSO). While ltie Japanese radios have 2 ~na l t' ansOs!o<a ItIaI
otraln 10 pllt oot 100 wans on the lOw bandS aM only 75-85 wans on len mete..,
1110 SG2000 lias ~ Isr~e lranSislors !hal loat along al 150 walta on AU TI' l':
BANDS INCLUDING to MI':TERS ' Some oi lMe SG2000 teatures are, 1) A
eonlrOi nead remotaOie lOO IIPtClal I<it necessary) up to 150 ' away from Ihe rig.
peMecl for alltomoMes and Doota. UP 10 8 neaos can be uti 'ozoo and "'''' as
Intercoms also . 2) Tile la ' oesl display 01 any HF transcalver. 3) 644 ore·
programmea memorIeS and 100 use' progranvnable memorieS. 4 1opetaOle ffom
·!>OF (.45C) to l BSF (+aSC), You want Quailly rlg llt? Hera Is what I':VERY
SG2000 ......sl endura belot. they'•• $Ilipp"' I'M' ltIe lactory: 1) They're lactory
allgneCl. 2) EVERY SG2000 is keye<! down al tuII po_ lCW t SO Wans) Into an
Optl' ani""'" lor ebOut 10 seccoes. ltIefl conneclad 10 a sI>orI'" antenna and
~ey'" down lot an ed<hlional to second• . 3) EVER Y SG2000 ill P<J1 in tht

"'BURN·IN" ,ack aM~ <lO'Ml !of 24 1lOU,. non-alOp .•.1 lUI 00- CW, Donl '"Y h t with \he 1ore91 radios. 4) EVERY SG2000 •
ttlen ..-eheCkeCI lor !llig""'ent and put In the '1"ORT!JRE RACK".",.,. lfley are~ on and otT every 10 secondS Iof 24 1lOurt. 51
TIle SG2000 is lIlen ,a_alulllld and .. eontrOl h.ne1_ a.. W<lbed 10 enIiSlt trIallhe miClOll'ocessor Is up 10 spec:. TliEN AND
ONLY THEN IS TI-IE SG2000 AUOWED TOlfJlVE T!'E FACTORY.
The bollom ~ne is price, you I<now howa~ coo,","'t:w. are 0'I0fJ1\aIy. we are seIing Ine SG2000 BELOW OEAI.EFI COST
at only 51.585.00 each~ Thar. a S4OO.oo """",' We guaranlee the be:sI price.

Passband
monitoring

Signal
identification

ana tuning

Spectra
Plus

•
Multiple open windows

~u~~a!~l ra~~
over FFT size, sampling rate, scaling, gain. and
averaging. Requires 386 or betler, Wina'ows 3.1
and any Windows compatible 8 Of 16 bit soundcard.
"-A strolls of brimence.... groundbruking and
vsluable program."-Monitoring Times
"-Knoc/l.·your-sod.s-off qu,lityf". HaroJd Price,
QEX Magazine, Dec. '93

Spefl ra
ViSion

,"""'"
pic<,.­_'Om

"""frequency
changes

over time

800-401·3472 fa<iw>ico """-3472
VISa, MasterCard, Check ()( Money Order
Pioneer HDJ Software
24460 Mason Rd.• PolJstxl, WA 98370
S &. H included, foreign delivery add S10.00
Demo disk $4,00 (credit toward purchase'

tI AustraIilr: ME Ttehnoloflln
PO Box 50. Dyers Cn:tssng HSW 2429. ·616,S.S/).2200

In Swedetl: PfCS CotporIIioII
PO SOl 37, UO 4J~ .46 JOJ..f~

.....s
Real time _ •
Re<o<de< •
Post process •

Price SS9~ '179'"
.... display fotmats iIleluOld with either PltUge.

60 d'l~.*. llll'rlme..

Also ' VMMbIe: 'RF vrs;on' Ad 115 IboItt it!

nRED OF PLAYlNG GAMES?

Finally, a practtcaI use
for )'011 Sound card!

CIRCLE 311 ON READER SERVICE CARD
CIRClE 314 ON READER S ERVICE CARD
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Digital Amateur Radio

PACKET & cOMPuTE;;s"

the JNOS AX.25 command
the route sub-commend
tells JNOS to add the
following information to the
AX.25 route table
the name of the interface
to use

kb9bwe the name of the digi (more
than one can be specified}

aJt25 route add n1ewo dsp kb9bwe

arp the ARP command fO(
JNOS

add tells JNOS 10 add the
following information to the
ARP table

44.48.70.22 the host 10 of the station for
the entry (this could be
alphanumeric
[e.q.: Nl EWO] if you have
the appropriate entry in your
DOMAIN.TXT liIe)

ax25 tells JNOS to use the exas
hardware layer

n1ewo the hardware address of
the station lor this entry

dsp the name of the interlace
that should be used for this
entry

arp add 44.48.70.22 ax25 n1ewo dsp

So first let's make the ARP entry so
that the station does not have to gen­
erate an ARP request which could not
be a nswe red . We do this from the
command line, using:

IP address: 44.48.70.22 hardware
address: N1EWO
(note tha t hardware aocress-Ax.as
address)
dlglpeater : KB9BWE

Now, when you attempt to connect
to 44.48,70.22, this ARP entry will be
used. So, we' re halfway to the sctu­
tion-JNOS will now use the correct
hardware add ress for N1EWO. What
about the digi?

JNOS also mainta ins a routing list
lor AX.25 traffic. Using a very simila r
techn iq ue, we add the information
about KB9B WE- ou r digi- to th e
AX.25 table, From the JNOS command
prompt

wha t if they cannot? In this case we
can't rely upon the automat ic ARP pro­
cess. and instead have to make it hap­
pen manually. To do this we'll need to
make ou r own arp entries, and also
add AX.25 routing information. ARP
entries are sort: that is ; they will go
away when you restart JNOS. To make
them ' permanent." put them in the AU­
TOEXEC.NOS.

Here are the facts about the station
we wish to reach:

Now, JNOS knows eve rything il
ne eds to about how to reach
44.48.70 .22 from your station. When
yo u "tetnet 44.48 .70.22" it finds the
hardware address already in its ARP
table and the AX,25 route table tells rt
to use a digl to get there.

More next month . Til then 73 de
N1EWO. iii

d.,

lIx25
route
.dd

TCPIlP Routing Using Dig lpeaters

You and a friend want to communi­
cate using JNOS on each end; the
trouble Is, you need to use a digi to
make the con nection , a dig i that
doesn't know anything about TCPfIP.
Hmmm, how can you make the con­
nection?

The impossibility of using a plain­
old·d igi for TCPflP is only a misunder­
standing of how the system operates
on amateur radio. TCPflP over ham
radio has two different layers, There is
a logical layer that handles TCPfl P
messages and traffic, and then there
is a hardware layer. It is in this hard­
ware layer that the digipeater lives.

When you attempt to connect to a
friend's station which can hear you di­
rectly, the first thing your station will do
is to send an ARP request over the
default interlace. ARP means Address
Resolut ion Protoco l, and is the way
the an IP stat ion finds out the hard­
ware address associated with the IP
address which it has been told. Let's
see how this woes:

You type 'teeet 44.48.70.22- at the
JNOS command p rompt. JNOS re­
sponds by opening a new session win­
dow. At the top of the window is the
message "Resoiv ing 44 .48 .70 .22."
JNOS has just transmitted and ARP
request. This is a broadcast message
saying, "I need to know the hardware
add ress associa ted Wi th the IP ad­
dress 44.48.70.22."

Your friend's stat ion recognizes us
address and responds, saying that
N1EWO handles IP traffic fo r
44.48.70.22 . Your station places this
information in your ARP table, and ea.
tablishes the connect ion.

This is the way that it should wcrx,
if stations can hear each other. But

sign is preceded by a character indi­
cating which act ivity the user is en­
gaged in.

On the third line is info rmati o n
about the currently-displayed session,
including the connection and informa­
tion about retry timers.

(Users of WNOS are already famil­
iar with this type of status display. This
excellent feat ure is now avai lable to
JNOS users.) The status display is
configu rable in two ways : color and
number of lines. The specific colors of
the text and background of each line
are configurable. You can also choose
to display one , iwc or three lines of
status information. Speak ing of color,
the text display colors are now config­
urable at startup as well. This is very
useful because of anothe r new tea­
ture-a command line in the trace Win­
dow.

You can now execu te commands
directly in the trace window. This is
very useful, for example, when testing
using ping, You can ping a station and
see the interaction from the very be­
ginn ing . No more attem pts at l ight­
ning-fast switches to the trace window
with the F9 key are necessary.

There are many other features you
will find useful in this new and fast ver­
sion. Get a copy and give it a try­
testa here show it being very stable .

N1 EWO@N0 A RY.#NOCAL.CA.USA.
NOAM

a response. Those of you who sub­
scribe to o nline services l ike Com­
puServe. Genie, AOL, Prodigy, BIX ,
Delphi, and the like can all reach me
at this address. The exact method can
vary considerably-get help on your
system in addressing mail to the Inter­
net. My In ternet address is: [ sto­
man@bix.com.

2 . Paper Mall : This is an accept­
able way of contacting me it you do
not have access to electronic mail
(you snoerc. you know). Please write
to me c/o 73 magazine, at fhe address
listed above.

3. Packet Mai l: Of course I want to
hear lrom you via packetl But, I cannot
answer queslions aboulltle column or
magazine this way. Too many of you
write to me via packet radio and ask
things that, were I to ans wer, would
conennne doing business on the radio.
This is very frustrating: You have good
questions. I am not ignoring you, I just
can ·t answer-sorry. Please send me
packet traffic for fun, to Iry it. 10 let me
know that you've gol something wore­
ing. But if you want me to respond,
don't mention the magazine. please.
So, with that preamble, address your
packet traffic to me at:

Jeffrey Sloman N1EWO
c/o 73 Magazine
70 Roule 202 North
Peteroorough NH 03458

OK, I'm back after a month's ab­
sence. The column tried 10 compete
with moving and lost. Moving is one of
my least favorite activ ities. and this
one was worse than expected. On the
other hand. we're here and things are
smoothing out,

This month t have a lew things to
deal with, so I will not be doing a "reg­
ular" installment of the TCPflP series.
Instead, I need to cover some "admin­
istrative" information , and I'll a lso dis­
cuss some IP odds and ends tnat
should be interesting.

First. lhe admlntstrauve. Many 01
you write 10 me. both on paper and via
the bit stream. I really appreciate hear­
ing from you. and read everything. Re­
plying can be somewhat more difficull.
J am not ignoring you. First, I get Email
from my othe r writing work as we ll,
and the combination of 73 mail (you
guys aren't shy), and other traffic can
be overwhelming at times. I really ap­
preciate all of the feedback-praise
and not-praise-but I just don't have a
good way to reply to everyone.

Second, many of you have written
asking for reprints and executatnes. I
cannot provide these. Reprints come
from 73-call (603) 924-0058 to obtai n
these; repnnts are $3 per article, back
issues are $4 each. For the executa­
ores. I do not have the time to copy
and mail diskettes. Many of you have
sent p repaid d iskette mailers and
disks. I have not been able to do any­
thing with these. You can get any exe­
cuteble or text file I describe on the 73
BB S at (6 03) 924· 9343, 300- 2400
baud. 8 data bits, no parity. one stop
bit.

Now wait a minute- I know fha t
many of you have tried to find these
fiies on the BBS and they Just haven't
been there. I must take the blame for
me. but I will be changing it.

Now, a personal note to an un­
known reader; If you sent me some
cash, please write again and let me
know who you are . You can idenfi fy
yourself by telling how much you sent
and why. Some time ago. a bunch of
mail tha t Inc luded a collect ion of
checks, d iske tte s. and mai lers got
separa ted from the letters that went
With them. I do not cash checks sent
to me. and I want to return your
money.

OK-Here's the last bit of adminis­
trative nonsense; how (and how nof)
to contact me. I can be reached three
ways;

(Note the NOAM at the end-for
North America . 00 not use NA, the
people In Namibia are not too happy
with the folks that do.)

On to other business. First, let me
tell you about the latest, and last DOS
vers ion of JNOS: 1.1 0c . WG7J has
announced that he is now concentrat­
ing on developing a WIN:32 version of
JNOS {a very good thing indeed}, and
so 1.10c is the last version that he will
release for DOS. Where can you get
it? Well. as of this writing you cannot
get it on the 73 SSS. You can get it via
anonymous FTP from several of the
ham archives. J will avoid specifying a
site-this has gotten me in trouble in
the past. You should be able to get it
from places like CompuServe as well,
but I can't guarantee that. JNOS is
very widely distributed; ask around.

Version 1.1 Oc adds several tea­
tures which will be completely new to
those of you who are using non-re­
lease {xl .10 versions. First. there is a
very useful status bar which displays
using the top three lines of the display.
It offers some nice at-a-glance info:

On the first line-time memory sta­
tus number of sessions using the vari­
ous servers (conv, links, bbs. fwd, lip,
smtp), a list of active term inal ses­
sio ns, spec ifi ed by number; these
blink when there is text wai ting in a

1. Email on the Internet: This is session not currently displayed.
the preferred method of contacting me On the second line is a list of cur-
and stands the best chance of getting rent BBS users by callsign. Each call-
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MFJ-8100K
IS9"kit
MFJ-8100W
17r1wired Build this regenera-
tive shortwave receiver kit and listen to
shortwave signals from all over the
world with just a 10 foot wire antenna.

Has RF stage. vernier reduction
drive. smooth regeneration. five bands.

Switch between your TNC or
microphone by pushing a button!

Just plug pre-wired cables into
your rig's mic connector and TNC.

Plug-in jumpers let you use nearly
any rig with 8 pin mic connector.
MFJ-1272B, $34.95 /MFJffAPR TNC2
clones; MFJ-1272BXJPK-232;
MFJ-1272BYVIKAM YHFIKPC3;
MFJ-1272BYHIKAM HF Port;
MFJ-1272BZlPK-88. $39.95 each.
For 8 pin RJ45 modularphone jack reo
place B with M in model number above.
Regenerative RCYR lOt

MFJ_949E ""Wcirld's mosfpopUfar
11409- antenna tuner covers 1.8-30

MHz, has lighted peak!
average Cross-Needle SWRJ
wattmeter, 4:I balun for balanced lines
andfuil size 300 watt dummy load.

Versatile 8 position antenna switch
lets you pre-tune MFJ-949E into
dummy load to minimize QRM.

Custom inductor switch was
carefully engineered to withstand
extreme voltages and currents.

Cabinet has tough vinyl coating
and molecular bonding -- not paint.

VHFIHFPacketlNCs
MFJ-1270B
'119" . -

MFJ.12!:70:r.8i";';U;';P·"~TI!';APRTNC
clone has a world wide reputation as
the most reliable packet TNC in the
world -- many work 24 hours a day for
years without a single failure !

Fully TAPR TNC·2 compatible,
VHF and HF operation,free AC power
supply, new enchanced mailbox
expandable to 512K with auto/reverse
mail forwarding, WeFAX mode lets
you print weather maps, optional
plug-in 2400/9600 baud modems,
KISS interface, MFJ Host mode.

MFJ INC/Mic Switch

CIRClf 86 ON REAOER SERVICE CARD



Figure 1. scoemeuc diagram of a slmp/e flVa-sectlon reSistIVe attenuator for T-hunflflg on any ham band from
160 melers through TO centimeters. Resistor values are /n ohms. SWitches are shown In down (attenuatkm auf)
position.
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through the receiver case .
This attenuator is an easy end inex­

pensive construction project. Build the
mulb-cell enclosure out 01 double-sid­
ed cnetcnee PC board material or
sheet copper. Solder the dividers and
end caps in place with a continuous
bead 01 solder eeicre mounling the re­
sistors. connectors, and switches.

Photo C. The Arrow Antenna offsel attenua/or is in
a 2-318" x 3-3/4" x 1"plastiC box.

to soak up the RF signal and a dou ­
ble-po le ccucre-tnrcw switch 10 put
the section into and out of Ihe line
(Photo A).

With the circuit in F.gufe 1, you can
select Signal reduction in 5 dB steps
from zero 10 75 dB. RF leakage across
the switch makes attenuation of more
than 20 dB per secrco impractical. If
your receiver is especially
we ll -sh ie lde d, yo u ca n
add another 20 dB section
to get 95 d B rnaxtmum.
More ItIan four 20 dB sec­
tions are not woM the et­
lort, due to the likelihood
of RF coupling around the
attenuator and leakage

Photo B. Inside lIiew or lhe Arrow resistive attenuatar shoiW1g lhe five shielded
cells and two hinges made from copper braid.

Photo A. You can build your own resistive attenuator from PC t>oaro maleriat,
switches , and rasistafS. Or you can buy a finished unit like this from Arrow Anten­
na. lis ccooer-ctsacase measures 2" If 4·314" If ' -1/4",

m eage r signal that a hunte r cou ld
drive from the start point 10 within 100
feet 01 its antenna without the S-metar
ever registering IuU-scale. lhafs very
unusual, sinee the 5 to 50 watt hidden
transmitters encountered on most mo­
bile hunts usually pin hunters' signal
indicators when tIley are several miles
away. Typical VHF·FM receive r S-me­
ters have only a 20 to 30 dB range.

Antidotes for Overload

Every T-hunter who gets bearings
with a directional anteooa and s-eeter
requires some method for knocking
down strong Signals to the point that
amplitude changes can be escerrec.
But RF gain controls are provided in
only a few VHF transceivers, usually
the relatively expenstve mul t imode
models . If you are thinking 01purchas­
ing such a rig just to have RF gain
control for T·hunting. be sure 10 test it
belore you buy. In many cases , lower­
ing the RF gain control adversely af­
fects S--meter action. You may not be
able to take bearings wilh gain reo

OO"".
uyou enjoy performing minor elec­

tronic surge ry Inside receivers, you
can add internal RF gain reduc tio n
that won't upset S-meter ectco. Con­
trol the supply voltage to the RF
preamp and l irst mixe r slages, or
change the bias of the FErs in these
stages. The "'Homing In" column in the
March 1989 iSsue of 73 Amateur Ra­
dio Todayprovldes prans for a voltage­
reduction internal attenuation system
10f popular VHF·FM transceivers.

A simpler and much more popular
way to knock strong signals down
to size is to connect an attenuator
bo~ between your antema and recev­
er input A resistive (sometimes called
a ·passive") atteeuatcr has several
shielded sections. each with resistors

Radio Direction Rnding

HOMING IN N~b''''~y,",F_k~d

J09 Moell P.E. KOOV
eo. Box 2508
FuiletfOfl CA 92633

Attenuators Made Easy
Carefully planned deception ca n

make the dillerence between a simple
hidden transmitte r hum and a real
challenge. Just as a football learn re­
lies on deception 10 foil the opponent's
eetense. hiders in radio direction fincl­
ing (RDF) contests (called foKhunts Of
T-hunts) do their besllo cause hunters
10 make eccrrect assumptiOns about
direction and d istance 10 iretr kx:a tiorl .

Last April's Fullerton Radio Club
mobile hunl Is a good exampte .
WA60PS and I helped WB6GCT and
WBSUZZ hide It. At the starting point
OOf signal was from the north and was
quite weak. s -mete- readings were
aboul ll1e same with the hunters' yagis
and quads set 10 either horizontal or
vertical polarization.

Figuring that the T was near the
distant boundaries. some teams boil ­
ed for I~ freeway to head north. otn­
ere. suSpeCl ing that we were reflecting
OUf signal from the front range of the
mountains 25 miles away, headed
east or west on a hUnch. All 15 teams
lost the signal upon leaVing the start­
ing hill. but they kept going.

AI had been deceived. Our T was
only three miles north 01 the start. 00
the side 01 a hill that blocked the sig­
nal toward the freeway. A paUry 2.5
microwalts drove an u-eierrent beam
pointed toward the start. It was two
hours later thaI the first team found
the transmi tte r. The s i~ teams tha t
managed to l ind it that night had driv­
en fro m 22 to 52 miles. They were
fooled by the careluUy-eontrolled pow­
er 19\1ef and antenna position .

Our fox transmitter put out such a
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Figure 3. The Arrow offset affenualor's square wave local oeouetor produces a
mvltitude of heterodyne signals at 1 MHz Intervals with different levels. This chart
shows the relative amplitudes at the receiver, with respect to the input signallev-
eI. Affenuation conlrol is set to minimum.
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the antenna and which to the receiver.
In my tests on 2 meters. insertion

loss cr the switched-ofl unit was 0.3
d B. On-frequency altenuation with
power on ranged l rom 7 10 17.5 dB
with adjustment 01 the attenuation
control. Tuning the receiver up 1 MHz
gave at tenuation 01 11 .5 to 101 dB
over the control range.

The LO module puts out a TTL
square wave. lIS harmonics, especiaHy
odd mul tipl es, are vel)' Slrong. You
can lune up or down in 1 MHz sleps
and hear the larget signal at varying
attenuation levels. Unfortunately. this
means that me chance of interference
fro m cross-mcoureucn p roducts is
much greate r Ihan il tne osci ll ator
put out a pure Sine wave. For eKam­
pie. it you are hunting a T on 147.48
MHl, you will gel interference Irom
strong paging transmitters on 152.48
M",.

Figure 3 . which charts my mea­
surements 01 minimum attenuation at
the 10 closest ollset Irequencies, can
help yo u p reoict tha level 01 cross­
modulation intarference and select the
best offset lrequency to use. Generally
speaking, c ress-mod is less severe
when your offsel is an odd mult iple
away lrom the deSired signal and an
even mu~ away from the tnSeSired
signal. In the example above , the pag­
ing transmitter wiDcause strong OAM
to the 149.48 and 151.48 osset signal.
but much less Interference to 148.48
and 150.48 .

Arrow literature says that the unit is
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Arrow Antenna's new
anenc ator line ecruoes
an improved versiOn of
the PA0ZA deslgn (Pho­
10 C). Instead 01 a 500
kHz L-C oscillator. the
Arrow unit fea tures a 1
MHz SaAo nlK crysta l
clock module, which has
tvgher accuracy and sta­
bil ily. 1 MHz is a good
ChOiCe tor the frequency
offset. because it is easy
to remember and pro­
gram Into your race.

The trace-crt lor im­
proved stability is higher
supply current. approxi­
mate ly 35 mill iamperes,
A three-Iermlnal regula­
to r provides 5 volts to
the LO, so perfonnance
is stabre wil h balle ry
voltage d own to 6 .7
volts. A s-vctt alkal ine
benery should power the

unit for at least 12 hours. Arrow does
not provide a power-on or battel)' con­
dit ion indicator. bUI there is room to
add them if you wish.

The urit I tested was one 01 the first
made by Arrow. and did noc ineIuOe an
instruction sheet. No problem-il is
vel)' easy to use. Using BNC jumper
cables, hook il between your cnectcn­
a t antenna and receiver, The connec­
tors are not labe led. With the simple
1N4148 diode mixer in the Arrow unit.
it does not matter which port goes 10

T-hu nt ing enthusiast All en Lowe
N01MW now sells attenuators as part
01 his Arrow Antenna line of products.
His resistive model has the same con­
l igu ratiOn as shown in F'9ure 1. The
case is made lrom Fiberglas PC board
material. It uses slide switches with
gold contacts and quarter-wall rests­
lars. Bolts and wing nuts hold the rear
cove r. so il is easy to open lor repair.
You can choose either UHF (SO·239)
or BNG connectors when you order.

I tested the unit in Photo A on the 2
meter band with a welJ-ealibrated sig­
nal generator. Perfonnance was typi­
cal 01 T-hunt attenuatora . InsertiOn
loss with no attenuation was 2 dB.
Each ste p had accuracy 01 1 dB or
better. MaKimum attenua tion with all
sections switched in was 71.5 dB.

To Solve Leakage, aSy

Handie · talkies and sca nners are
notorious for poor case shielding. A
passive allenualor cuts down the Sig­
nal level into the antenna jack, bu t
strong signals will still penetrate the
case and pin the s-meter. One way to
gel bea rings on nearb y 10Kes with
these sets is to convert tha strong on­
lrequency signal into a weaker off-Ire­
quency signal. Then you can tune
your receiver to the Offset signal and
measure its strength versus direction.

Figure 2 is the block diagram 01 a
slmpte unit lor level-controlled fra­
quency conversion. When thiS sctwIme
was originatly described in OSTmaga­
l ine, November 1992 , by Anjo Een­
hoom PAOZA . it was called an active
attenuato r, Since there are other kinds
of altenuators that are also called "ac­
tive," I preter to call it an offset aneou­
ator. That term describes how it solves
case leaka ge by o ffs etting the tre­

""...."
An onset attenuator coosrsts 01 a

local csctttator (LO) connected to a
ccoe mixer Ihrough Ihe alt enualion
control. The higher the LO level, the
higher the amplituda 01 the offset sig­
nal app lied to the receiver. To increase
attenuation, decrease me LO signal
into the mixer with lhe control .

Build or Buy?

Commercial resistive attenuarcrs
are available. but most are eJ;l8nsive
precisiOn units lor Iaboratol)' measure­
ments. Many do not have enough 20
dB sections lor T·hunting. Neverthe­
less, it is a good idea to watch at swap
meets and surplus outlets lor suitable
ones at bargain prices.

00 not secure the back cover with
a long solder bead. because that will
make it diffK:u lt to open for repairs. In­
stead, make hinges out 01 braid mate­
rial and instaillhem as shown., Photo
B. Bolt the cover closed or fasten it
with copper tape. The tlinges hold the
cover and prevent unwanted leakage
and coupling. A hinge in each cell is

"'.
The resistor values shown in Figure

1 ensure that the receiver and anten­
na remain term inated with the same
ececerce as the 50-0t\m coax line at
all anenualion levels. Use only carbon
composition or carbon lilm resistors
tor RF aneocatcrs-eoever wirewound
or metal film types.

Quarter-watt resistors are OK, but I
prerer halt-wan parts. They withstand
accidental transmissions tor longer pe­
riods, II's even better to use 1 or 2
wan resistors. but installi ng them in
the cramped cell space is vel)' difficult.
Keep all reSistor leads and jumper
wires as short as possible. Jumpers
between cell s are straight insulated
wires passing Ihrough small holes in
II1e dividers_

Good quali ty slide switChes give
better RF performa nce at VHF than
toggle switches, but they require a
rectangular hole and are less liquid­
prool tha n toggle switches, which I
use. Subminiature or micro-mini size
toggle switches l it and work better
than miniature types , but Ihey are
more jragile. In 18 years of T-hunting
use, I have never accidentally burned
aul any of the hall·walt resistors in my
heme-brew attenuator, but I have reo
plac ed several subminiature toggle
switches that wore out or were dam­
aged.



WANTED : Manual (lor copy) for
ICOM 1G-24S z-eeter transceiver. I

only need the sideband adapter in·
formation, or any computer Inte r­

lacing inlormation. Claude J. Cook
KD6NFJ, 34A Springbrook Rd.,
Westerly RI 02891. iii

I need the schematic for HEATH
Compa ny Model SA·S0 10 Keyer.
Your help will be greally appreciat·
sc. Tom Stepanov RA6ARlWNIR,
P. O. Box 555, Sochi·355, Russia
354355-

tenuator is superior to a resistive at­
lenuator in a mobile setup is when you
are close to a powerful hidden T and
your mob~e rig is over1Oaded with an
reSistive attenuation steps in. In sud'I
a case. connect the onset attenuator
between the resistive attenuator and
the mobile rig. To minimize re-radia ­
uon aRM from your mobile ADF an­
tenna. set the resistive attenuator to
20 ca or more.

Remember that an offset attenualor
does not significantly reduce the level
01 on-frequency signal Inlo your radio,
so it does not provide protection for
your receiver s lront end. If you touch
your RDF anlenna 10 ttle antenna 01 a
power/ul fox I ransmiller, yo u ma y
oamage both the receiver and the off·
seI anenuator.

Avoid transmitting through any ex­
temal erter eatcr. You may damage
the resistors in a paS$iv8 unit. You will

transmit strong spuriOus Signals if you
key up through the offset attenuator,
and you may bum out its diode. Dis­
connect the mike il you are T-.hunting
with a mobile rig. Set the power output
down to the iowest poss ible level on
your nano-neu. Fortunately. if you rcr­
get and cause a failure , repairs are
easy and inexpenslye.

Mail·imler price of the Arrow olfset
attenuator is $59, The resistive anerw­
ator sells for $49. For more inlorma­
tiOn on Arrow products, contact Am:1w
Anterna, 1461 Peacock Place. Love­
land, CO 80537: (303) 663-5485. To
contact me. write to my California
eceess under the heading. Remem­
ber Iha t a seu -aceressec stamped
envelope for the reply Is always appre­
ciated. Iii

I ha v e recently "inherited" a
RADIO SHACK TAS-SO Model III
with no softwa re , operating sys­
tem o r documentation . My local

Radio Shack h a s been unable
to help me. Since 1 am plann ing
on d e d ic a ti n g t he mac h ine to

pack e t. I knew I w ould be bet­
ter oft relying on my fe llow Ama·
teurs. I will gladly reimburse you
for you r e xpenses. Thank you.
Johnny P. Brown N100S, P. O.
Box 1305-226, Brunswick ME
04011.

Sell your product in 73 Amateur Radio Today!
Call Dan Harper at 1-800-274-7373.

HAM HELP N"m"' 19 o" ,~,F"'bo,k ~,d

The Bottom Line

An ceset anenoatcr is excellent lor
en-toot !oxhunting, whether you use ~

for 'snilfing" at the end of a mobi le
hunt or for European/Asian slyle In­
the-woods radiosports. It work S with
directional antennas or just with a !\II>­
ber duckle as a n aid 10 me -body
shield" maneuver.

On the olher hand, a resistive at­
teroerce is a beller choice for mobile
RDF. in most cases. s assve all enua­
tors avoid the problems of images and
re·radiahon that are tar more hannlul
in mobile SiluatiOnS than on fool

Usually. ttle only time an offset er-

We are happy 10 provide Ham Help listings free on a space available basi$. To
make OUf job eaSierand to ensure that your listing is correct. please t)ipe or print
"your request dearly. c10UtJIe spaced. on II fIJlI (8 J/2" x 1I j sheel of paper. You
may also upload a listing as E-mail to Sysop 10 the 73 BBS /Sp6cia1Events Mes­
sage Area #11. (2400 baud. 8 data bits. no parity. I stop bil. (603) 924-9343).
Please Indic8le if it is for publication. Use vpper- and Iower-cllse leiters wflere
appropriate. Also. print number5 carsfully-a tofor example, can be misread as
the leiters I or I, or even the number 7. Specifically men/ion that your message is
for the Ham Help Column. Please remember 10 acknowledge responses 10 your
requests. Thank you for your cooperation.

not suitable lor hunting a fox on an ex­
act 1 MHz multiple (such as 147.000
MHz), due to aRM ltom haTTnOtliCS 01
the os ci llator. The ha rmonic s a re
strongest at minimum anenuation seI­
ting . They were I1.lIl-scaIe on 2 meters
in my mobile selup, and half to mree­
Quarter scale on the 222 and 440 MHz
bands. Howevet, with extra care in ad­
justing the attenuation control, I was
still able to get bearings on a strong
test signal on 147.000 MHz. LO har­
monies are a problem when an even'
megahertz fox signal is just st rong
enough to pin the s -mete r. but they
will not cause trouble when you get
very close to the T and raise the anen­
uation control setting.

There is no isolation between the
mixing diOde and your antenna. Offset
signals not only go into your receivef,
but they also go back 10 your RDF an­
tenna, where they are radiated. This
may cause cross·modulation QRM to
nearby receivers. even outside the
ham bands.
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GET THE ATV BUG
New 10 Watt
Transceiver
Only $499
Made In USA
Value + Quality
from over 2Syeara
in ATV...w60AG

Snow Iree line 01 sight ox is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplexor repeater
ATV. Use any home TV camera or camcorder by
pluggingthecorroosne videoand audio into the front
phone jacks. Add 70Cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easyI

Te70·tO has adjustable>10 Wan p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4·110 or Mirage D10l 0N·ATV for 100 Wans.
Hoi GaAsfet downconvener varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.r aluminum box.

Transmitters sold only to licensed amateurs, lor legal purposes,
verified in ltIe latest Callbook or sand coP)' 01 new license.
Call or write now for our complete ATV catalog
includingdownconverters,transmitters, linearamps,
and antennas for the 400, 900 & 1200 MHz bands.
(818) 447-4565 m-...~5.30pm .... v.... lie. coo
P.C. ELECTRONICS Tpm (WSORGI
2522 Paxson Lane Arc.dl. CA 91001 "'ryllnn (WB6YSS)
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Photo A Hank. cantrell W4HTB working his ATV repea ler from IUs ham shack in
80wIifIg Green. Kentucky.

Photo B. The compotl8llt parts of the W4HTB repealer are assembled in Hank's
hI tes' tacltlty.

peater is located right ne xt 10 1-65
(near exit 39). Some of the more ac­
tive ATVers in the reg ion are Hank
W4HTB. Dea n K4NOV, Fred
KA4CFW, Ben WD4 MNI , Bob
KB4FEN. Aandy KD4AMA. and Paul
K4 VXP (loca ted 60 miles awa y in
Campbellsville).

Night-Vision RIC

During a recent visit to the W4HTB
OlH, Hank treated me with a demon­
stration of his night-vision ATV rever,
He mounled an ATV transmitter aocl
an inlrared sensitive ceo camera 00

a USA- t Monster Truck RIC car. This
vehicl e is capable ot traversing in­
credibly difficult terrain due to its lour
monster balloon nree. The camera is
otterec by Marshall Electronics and
has six high-intensity infrared LEOs
mounted around the lens, allowing the
camera to see about 15 teet tn total
darkness Hank has great run driving
the vehicle around under the house
as well as venturing 001 in me woods
at night looking fo r nocturn al c rea­
tures. A vehicle like this has a number
of Interesting applications including
potential use as hazardous emergen­
cy support. iii

er and the transmitter using a TX-AX
.26-66-01A duplexer,

The receive system consists 01 a
ac. Electronics ATV R-4 receiver that
delivers video to the video sWitch and
sync de tector circuit. The video 10
and alternate video sources can be
rou ted through the v ideo swit ch as
well (controlled by Touch tone cern­
meres via me VHF receiver). In addi­
tion, the 426.25 MHz transminer can
be controlled by 'rcucetc nee. The
video Signal from the sWitcher goes to
both the 426.25 MHz: AM-TV transmit­
ter and lhe 1280 MHz FM-TV trans­
miner. The 426.25 exciter was made
by BeStlink and leeds Into a Pauldon
18-wall ampuuer (P D-440N) an d
rou tes bac k in to the dupiexer. Th e
1280 MHz FM·TV transmitte r is a
Wyman Research system that in­
d udes an exciter into an Sel 043 am­
plil ier brick. The 1280 MHz antenna is
a 9 dB gain Diamond vertical.

Activity

If you're In the Bowlin9 Green area.
try giving the local ATVers a ca lion
144,34 MHz. They usually are active
every evening auee about 8:30 p.m. If
you 're operating mobil e TV. the re-

Photo C. The W4HTB nigh/-vision RIC vehicle.
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The Hardware

The repeater is horizootaJly polar­
iZed on the 70 em banc!. A slacked set
01 "Quad Lillie w neers- by oioe An­
tenna Labs is mounted at the t ee-root
level 01 the lower, feeding a 200-loot
run 01 1" naronne to the equipment
room. The signal is split to the recev-

Ham Televis ion

Number 20 on your Feedback card

but as a crosscarc FM VOiCe repealer
as weill

Toucl1tone control via the VHF re­
ceiver allows the users 10 turn the
426.25 MHz outPut off so lhat the sys­
tem woru solely as a crossband TV
repeater to allow link capability with
other repealers. Hank plans to inStall
an additional receiver on 421 25 MHz
to allow his repealer lo relay the out­
put of the KJ4Z0 ATV rep eater in
Nashville, Tennessee (SO miles to the

""""',.
Another Touchtone command al­

lows the user to tum on the repeater
conlinuously for OX contads (essen­
tially links the receiver directly to the
transmitter without the need lor sync
lrigge r).

Addit ional commands will tum on
the video 10, sWitch in another veec
source or a live shack or tower cam-

"'.

W4HTB Repealer
Hank Cante ll W4HTB 01 Bowling

Green, Kentucky. decided 10 stir up
some ATV activity in the region with
an ATV repealer. He obtained permiS­
siOn from the IocaJ TV statiOn (chan­
nel 40) to locale the repealer at their
transmitter site about 15 miles north
of town (700 teet above average ter­
rain). With his antenna eree 16().loot
level, Hank's repealer provides great
COIIerage that includes Glasgow. Ken­
tucky (about 30 miles to the north·
eesn.

Arv

The repealer has both in-band and
crossband capabilities. The input is on
439.25 MHz with outputs on both
426.25 MHz AM TV as well as 1280
MHz FM TV (5.8 MHz audio).

One of the most unusual features
of the repealer is the ability to transmit
two different audio channels through
the use of both subcarrer and co-car­
fief sound on the 426.25 MHz output.
The succemee audio channel relays
the normal ATV audio signal whi le the
on-carrier channel listens 10 the
144.34 MHz FM receiver that's Iocat·
eo at the repealer sue . Not only does
the system work as an ATV repeater

Featu res



13.1 GHz ovtplJt. This

receive and the other for transmit. Two
additional amplifiers are located in the
transmit path, and there is one in the
receiver path. These amplifiers have
been removed from this PC board by
cutting the ccarc and making two 10
GHz amplifiers. a two-staqe and a sin­
cre-etece unit. This board is not re­
quired in the multiplie r mccmcaton.
but can be used by removing the sin­
g le· and dual-st age amplif ie rs and
converting into indi vidual ampl ifie rs.
These amps can be used at 10 GH'l:
as gain blocks with stripWne snowflake
retuning lrom 13.1 GHz. See FIQure 2 ,
the spliller board block diagram.

The multPier PC board is at prime
ccocem now. along with our aneeo nc
modify it to a frequency muttiprlCalion
at Jour. In this regard we need 10 modi·
fy the outpul a rcuit of the first stage
from 13 .1 GHz to 10 .2 GHz. The
stripline filter was too enmcuu to at­
tempt retuning to 10 GHz. A betta r
method is to elimInate the stripline Iii­
ter by removing the copper toil wifh an
X·Acto knife. Our plan here is to reo
place the hiler With another type of fiJ·
ter that can be easily constructed and
asse mbled- something easier than
the orig inal slripline lilter. The answer
to this problem is an adjustable cavity
resooator I\Jned to our 4th harmonic.

Where do you lind such a titter? In
the plumbing section 01your hardware
store. What we used is a 112" copper
pipe cap plug. SOunds crazy. yes. but
it works perfectly and is easy to adjust.
Credit lor this filler construction goes
to the North Texas Microwave Society
tor passing on the iorcrmanon on the
filter construction.

The copper pipe cap works quite
well. being simple to construct and ad­
Just. A finished filler will have about 1
to 1.5 dB loss and a bandwidth of
about SO to 100 MHz. I haven't mea­
sured the -0' of the filter but believe it
10 be about 100. Essentially. the pipe
cap filt9f' is a resonant cavity with two
probes. inpul and output.

These probes are coppe r or brass
pins aboul 0 .030' in diame ter and
3116th" long . T he pins are inserted
trom the trace side of lhe PC board
through to the loil side and are about
3116" high on the foil side. They are

Out To
R. c. lv.
Y iur

13 02

Bias

'"

RF IN
13.1 GHz

13 02

GHZ operation. The PC boards that
are described here are being made
available; you can order them for $10
per boaro ppd l rom lhe author.

A b rie f descript ion 01 these PC
boards; As stock they were made 10
operate at 2.620 GHz (synthesizer),
and the multiplier was a limes-five.
providing 13.1 GHz output from the
set of PC eoarcs. Multiplica tion was
done in the urst stage of the second
board in an MGF·1302 GaAsFET ee­
vice. The output of this stage was ceo­
pled into a striptine lilter resonant at
13.1 GHz 10 allow ban¢ass operation
of Ihe desired 51h harmonic and reo
duce all other lrequencies . The filter
output is coupl ed with a small·value
capacitor to an output a~lfie r I\Jned

to 13 .1 GHz . an othe r MGF·1302
GaAsFET device,

In the original system. the amplifier
of the multiplier assembly was ted to a
distribution amplifier system on a third
PC board. This board contained an in·
put amp lifi er and powe r sput ter. A
power splitter Is a stripline device that
looks like a tuning lark with the top ter­
minated in a resistance load. Its pur.
pose is 10 split me Signal (one source)
into two equal sources: one source lor

Photo A ThIt original mvllipli6r PC boiJrd--2.620 GHz in,
eses two Mitsubishi GaAsFETs. MGF· I302.

Power
S p litler :::0",

BIIS
:Q-I

:Q-1
Bl.. l
r--~------'

--<~ + 1 0 V

130 21302

2 Stlge Amp

Bl..
:Q-

-~O l

much to cause noise or FM modula­
tion on the synthesizer. To make sure
this doesn't happen to you. IiIter your
DC supply well.

Pete Bauer W6DXJ. who has clone
quite a few of the conversion details
on the synthesizer unit. recommends
using a good vo ltage re gulator to
maintai n DC regulation. Additionally,
using some ferrite beads on the DC
distribution leads at the oscillator to
suppress AC and other RF wilt prove
useful. 1 usually bypass the output of
my vorlage regulators with not Just a
suilable electrolytic cap, but with a
couple 01 extra bypass types (0.1 j.lF
and 0.001 j.lF) as well , to cover all
bases on the positive lead. See Figure
1 for the schematic detail 01 power
supply conliguralion.

The PC boards that I am modifying
here were part at a microwave trans­
mitter/receiver used on trucks for com­
munication and data. As such, they
were built quite ruggedly and. need­
less to say, are solid-state, with GaAs·
FETs in almost all of the Circuitry. This
month ru describe the second portiOn
01 the oscillator system, namely the
cscule jcr multiplier. Please note that
this is but one of ma ny methods used
to obta in a 10 GHz injecl ion for 10

7810
•

r-

Ferrite

~E~LTI-·"d

+12 vee

Figure 2. Microwave spliner amplifier PC boattl diagram. Note the loca l osciNator mixer drive amplifiers . this PC boattl vses
four MGF-I302 FETs. The dva/·stage amp has been cut from the main board and readjvsted ff) 10 GHz.

Fl9vre t. Power svpply teed details. Basic voltage regula/or powor supply; ovtpllt
capacitors vaIY in value ,G-<). '-0.001 JlF for wide-range bypass (Itleril'lg.

ABOVE & BiyiiNI""b"k ~'d
VHF and Above Operation

C. L Houghton WB6IGP
San Diego Microwave Gmup
6345 Badger Lake Ave.
San Diego CA 92 119

Frequency
Last month we discu ssed convert­

ing a phase-locked syntheslzer/oscilla ­
lor for 2.xxx GHz. Th is month I will
build on last month's project and de­
scribe in eeteame multiplier, the filler,
and the cscmarc r drive amp lifier.
These components serve as an asciI­
lato( multiplier, which could be used in
conjunction with II 10 GHz converter.
The allempl here is 10 utilize ineKpen­
sive surplus components and PC
ecercs to fill a need, and to construct
a converter package that is small and
functional, and doesn't cost an arm
and a leg to duplicate.

Fall ing back 'or Jus t a minute, I
would like 10 touch base on the syn­
thesizer, In particular on the power
supply you construct to power eeee
PC boards. These devices require II
very cledn DC power supply. By thai I
mean that the ripple conlent has to be
quite pure or else you will have modu·
LaliOn on your oscillator caused by the
AC ripple COfT1)OfIenl riding on the DC
in your power supply. It does not lake
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Phofo B. The modified PC board. converting the multiplier to a times 4. Note the
ink circ16 ma rll' and the PC strips removed trom the filler area. located just above
me circle eul.cur.

Pholo C. The top 01 the PC board oncJosure to, the multiplier. showing the pipe
cap finer and adjusting screw pokjng lflrough the sa 01 the PC board case. Coax
connectors for input ootput and DC feed-lflroogh capacitors ha ve been added.

are to be , is reamed a way to give
e earaoce lor the brass pn5. ThiS pre­
vents possible grounding 01 the pins.
To ensure this and to give them a rigid
structure. I used a portion 01 Teflon
hum a scrap SMA microwaw torW\OC­

lor to slip over the pins lor positioning
and insuta lion. II you don't haw a ceo­
nector to scrap, use the pin from a
OB-9 or OB-25 connector. as the di­
ameter is just rigI1t, and insulate. II you
have a Tellon Insulator or tubing. slide
it over the pin to make the pin rigid
and hold the p in ve rtical and not
grounded.

ure 3 for finer constructiOn details. E~ ·

act compliance is not necessary.
I started the mccrucaucn on the

multiplier board by removing the filter
traces on the PC boam with en X-Acto
knil e. See Photo A, the original un­
modilied PC board. and Photo B, the
modilied PC board. As you can see in
PholO B, I drew a circle representing
where the pipe cap will be soldered on
the opposite side 01 the PC board. and
lett copper traces on the stripline side
to solder to the probes.

The bottom 01 the PC board
(ground side). whe.e the filter probes

slripline mter is now nothing more men
50 ohm stripline which feeds the two
probes or the pipe cap filler. You will
haw to patch ltIe PC board with a lew
small scraps 01 copper foil or solder
bridge the traces 10 extend the new 50
ohm stripline to l ilter probes. See Fig-

soldered to the remaining ends 01 the
old l ilt er str ip line positJoned abo ut
1/16· lrom the inside walllOf lhe pipe
cap when it is soldered to the foil side,
note the circle drawn lor the pipe cap
posi tioning on th e tcu si de. The
slriptine lhal remains lrom the original

•
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Figure 3. Pipe cap filter construction for 10 GHz operation. The brass pins are 3/16"/ong inside cavity. Round Teflon insula­
lor is slipped over the pins to hold Ihem vertical and to insulate from the cavity and the 6-32 screw.

6132 Brass Sc rew

6132 Nut

112" Plumb ing
Brass Pipe Cap

........-Teflon ..........
-,-,----• Solder3116"

/Gro und Foil .. Ground Foilf.iiiI.,lL

PC Board PC Board

it_ yP/O Stripllne P/O Striplin

Brass Pins From Fi lter

Prepare the top of the pipe cap by
drilling a hole in the top center of the
cap. Tap for 6/32 mreacs and solder a
brass nut over the hole. I used a steel
screw to racunate this operation. as
the steer screw will not take solder
well. The steel screw is to be used as
a centering tool. The idea here is that
the steel wiil resist the soldering oper-

ation and only allow the nut to be sol­
dered to the top of the pipe cap as­
sembly (centered on the hole drilled
for the 6132 screw). Aller the solder
cools, the steel screw can be removed
l rom the cav ity. A brass 6/32 screw
wi th a nu l run up on th e screw is
placed into the cavity top. If you are
not sure what kind of screw you have,

•
Ends

fest it with a magnet. I am sure you
will identify many different screws that
you thoughl were steel or plated steel.
and you'll lind that they are nonmag­
netic and are most likely plated brass.
Any of these are OK to use for cavity
retun ing. See Figu re 3 and Photo C
lor pipe cap cavity details. The design
is rather forgiv ing in the positioning

and length of the probes and frequen­
cy resonance. The loss of the fi lter
and coupling will be affected by probe
length, I find about 3/16" to be a good
choice for probe length.

When soldering the oavity (about
and insulated from the coupling pins)
to the PC board position. (use some
form of sleeving on the pins to ensure
they stand straight up and are msutat­
eo trom the cavity side wall. Be ginger
with solder in this applicat ion and try
not to get solder inside the tater-are
very lossy at microwave levels. Don't
overheat the pipe cap as components
on the other side of the PC board
might unsolder With too much heal.
Tack-sold er the cavity to the ground toil
over the probes. near your planned ink
line drawn on the opposite side of the
board. An exact fit is not necessary;
just center the 6/32 screw about the
center at the probes and keep lhe cavt­
Iy side wall off 01 the probes. If the cav­
ity wall touches the Teflon, that's OK.

As you can see trom Photo B, Ihe
finished multipl ie r assembly I made
used scrap copper PC board material
to fashion a case lor the multiplier, It
also made It quite easy to attach coax
connectors to the very son Teflon PC
board. This gave the board a rigid feel
tha t made mocmcanons and opera­
tions easier on the workbench. During
the re-adjustment step of modification
I found that most of the gain improve­
ments to the circuit were made on the

EMITTER LOCATION

Direction Finding System
Tracks Down

• Stuck Microphones
• Cable TV Leaks
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multiplie r slage. Initially. I connected
about +5 dB 0 2.555 GHz to lhe mul­
~p1ier input and lried 10 observe output
at 10.5 GHz, the 4th multiple. I cheat­
ed and used a benctI oscillator for this
retuning lest and not lhe modified syn­
thesizer tversali~ly and test control) .

I eoonecrec a power meter to the
output and lound almost noth ing lor
power out (less lIlan -20 dBm). I start­
ed 10 tune the pipe cap mer (inSerting
the screw into cavity) , and as I did the
power increased. I tuned the filler lor
the best power output I cou ld obtain
and it was about a -6 dBm. I too k a
look on the spectrum analyzer and
tound out that lhe rrequency was whal
I wanted, and lurther identifie<! that the
filler would only tune to the fourth har­
moore. making the conversion of the
Illte r quite easy. In other words, I was
Quite lucky. With this in mind, I am
Quite ccntcent that you will not need a
spectrum analyzer to make mccmca­
lions as only a microwave power me­
ter is needed.

To bring the power up I appl ied the
standard ~snowf lake· copper tuning
tools to the PC board to lind hot spots.
For ecse not lamiliar with tuning mi ·
erowave circuitry and -snowflaking: I
am relerring to using bits 0 1 copper
material to be moved about the RF
portions 01 circuit board 10 retune ee
CircuilJy, Instead 01 moving bits of c0p­

per about the boa rd much li ke a
shl.l!tleboard. construct some tools 10

do the job for you. The tuning tools are
made by super-g lu ing small ens of
copper tOil to tOOlhpicks. I used round
toolhpicks and cut oil on e end to
make a slight lIat spot to adhere the
copper bit 10. Make several of various­
siZed copper bits. I started off by gel­
ting some copper fOit (lrom hobby or
model railroad shops) and cutt ing it in­

to mtntature pieces aboul 0 .050 to
0 .100 square-Ihe exact size is not
inwrtanl, I usuaUy close my eyes and
chop up a small piece of copper fOil
and then select what I want 'rom me
cuto ffs. Some 0 1 these bits will be et­
tached to loofhpicks. and lhe others
will be soldered on the PC board
necee. dupllcaling me size and pest­
tion that the toothpick ·snowfla ke~ test
produced.

When moving the too ls abou t the
PC board , keep the DC power on and
be cereror nol to short anything out­
go slo w. Remember to tu rn 0 11
DC power when you solder copper
bits to the trace, with a duplicate bit
01 copper as indicated by the luning
tool , on a hot spot. These hot spots
lound in t he -snowua xe test" are
places where yo u either add or reo
move copper from the existing uace. "
by coming near a trace the power reo
duces. mrs mighl indic ate Ih at you
need to remove copper toil or mod ify
the l race alltVs point Ir s like the drop
in power is saying. i clor" want any
more copper ci rcuitry (in the lorm 01

traces), but I want less, so remove
some (copper foil).~ tn some cases me
width or a PC board trace need be re­
duced.

When making any changes, do it in
a slow melhodical marYIer and do nol
make large changes; go slow-a lew
thousandlhs at a time-and check lor
change. The rule is: wide traces , very
low impedance; narrow traces. very
high impeda nce. A 50 ohm trace on
lIlis type 01 PC board is about 0.035 0

wiOe IX SO. My hedge on this is tha i I
don't know the exact dielectric con­
stanl lor the meteoenc calculate i1 e~ ·

aelly. so this is an estimale. As an ex­
ample. 100 ohms " 0.015", and 20
ohms • 0.100" wide.

II, o n Ihe other ha nd , power in­
creases when the area is approached
by moving the toothpick with a copper
bit attached , add copper to this area.
Be careful to not short out traces with
the copper bits as DC power is on
when you are testing with the tooth·
pick toots. When you add or remove
traces to the board, tum off the power
and use a static-free work statiOn and
grounded soldering iron. A tempera­
lure~trolled iron is the best iron to
use. They operate from low vollage
DC and are usually grounded. StatiC
and high voltage soldering irons can
produce enough voltage 10 zap a sen­
sitive GaAsFET device. To minimize
statiC at my work station. t comect a
ground wire hom my iron's ground 10

the work piece. a copper cirCtJit board
that serves as a common grounded
work station. Don't lorgel the wrist
stra p with a buill-in hig h resistance
discharge path. The high resislance is
there lor your protection. as well as lor
ete trc eliminalion . Ground the PC
board with a clip lead 10 the corrmon
workp iece. Everything at common
ground should elimina te a ny stat ic
proble=.

In hindsight, I lound that most of
lhe gain improvemenls _e made in
the multiplier stage 01 the PC board. I
obtained a +7 dBm output at 10.220
GHz by using a drive soorce at 2.555
GHz. No retuning was necessary in
the 13.1 GHz stage 10 Obtain this re­
sun. More power or beuer eflic iency
could be obtained by reluning the 13.1
GHz stage. I just stopped the modifi­
cation without retuning this stage as
-+- 7 dBm power was all that was need­
ed lor a good mixer injection level. II
you want to re-tune the mull iplier 's
amplilier go about n in the same man­
ner as the multiplier stage.

Well that's it lor this month. As al­
ways, I will be glad 10 answer Ques­
tions about thiS tcoc and related rna­
tertar. Please Send an SAS E lor a
prompt reply. Next month I will cover a
surplus Loran receiver tnat can be
compuler-operaled to give you Lat­
Long posit ions and convert mem to
Si ~.flQUre grid SQuares lor grid-square
hopping. 73 Chuck WB6IGP Ii
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Service Repair Lab on premises. Our
44th Year . , • We carry all major lines:
MOTOROLA, lCOM, KENWOOD, YAE·
SU, BENDIX· KING, ASTRON , AEA,
SONY, PANASONIC. MFJ, CCTV CAM·
ERAS AND MONITORS, BIRD
WATTMETERS, FREOUENCY COUN·
TERS. SCANNERS, HYGAIN, VIBRO·
PLEX , HElL, CALLBOOK, ARRL, OTH·
ER PUBLICATIONS. Open 7 days M-F,
9-6 p.m.: Sal.. l()...S p.m. Sun. 11-4 p.m.
We llhip Worldwide. Call. Fax, or wrile lor
infonnahon and prices. Your one Source
lor HAM and Business Radios ... BAR_
RY ELECTRONICS. 512 Broadway,
N.w York NY 10012. (212) 925-7000.
FAX (212) 925-7001.

OH'"
Columbus

Cenlral Ohio's I~ aulhoriled clealef
lor Kenwood , ICOM. veesu, Ali nco .
Japan RadIo. Standard. AEA. Cullhcralt,
Hustler, Diamond and MFJ. New and
used equiprneOl on display and opera­
tional in our new 10.000 sq. II . lacitity.
Large SWL Depanmenl, 100. UNIVER·
SAL RADIO, 6830 Americana Pkwy.,
R. ynold . b.....g (Columbu,) OH 43068.
(61. ) &66-4~7.

PENNSYLVANIA
Trevose

Aull'lorized factory sales and service.
KENWOOD, ICOM, YA ESU. faaturing
AMERIT RON , B&W, MFJ , HYGAIN ,
KLM , CUSHCRAFT, HUSTLER,
KANTR ONICS, VIBROPLEX, HE lL ,
CALLBOOK, ARAL Publications , and
much more. HAMTRONlCS, INC.. 4033
Brown. vll ie Road, Trevose PA 19047,
(21S) 357·1400. FAX (215) 355·8958.
Sal.. Order 1-800-426-2820, c rrere
Reader Service 29B for more informahon.

OELAWARE
New Castle

Factory authorized dealer! vaesu, ICOM,
Kenwood, Ten-Tee, AEA, Kantronics, DR­
51 Mfg., Ameritron, Cushcrall, HyGain,
Heil secec . Standard Amateur Radio,
MFJ, Hustler, Diamond, Butternut, As­
tron, Larsen, and much more ,
DELAWARE AMATEUR SUPPLY, 71
Meadow Road. New Castle DE 19720.
(302) 328-7n8.

NEW JERSEY
Lod.

North Jen;ey'. newest Two Way Radio
and Eleclronic. Dealer is now open.
Sales 01 Ham, Bu$ine$s, Marine and C.B.
two way equipmel ~ as wei as Scamers.
Shortwave. Electronic Kil s. AOIennas ,
Books, Cable acees and more, Fl'iendly
service and low prices . Advancecl Spe­
c lallles . 114 E..ax street, Lodl NJ
01644. (201) VHF·2067.

NEW JERSEY
Park Aidge

North Jersey', oklest and linest Short·
wave and Ham RlIclio Dealer. Three min­
utes Irom Garden Stale Pkwy and NY
Ttvuway. Aulhorized Oealefs lor AEA. Al­
pha Dell a. Diamond , ICOM, Japan
Radio Company, Kenwood, Vectronics,
veeeu. Ham Sales. Lee WK2T. GILFER
SHORTWAVE, 52 Park Av e" Park
Ridge "'J 07656, (201) 391-7887.

NEW YORK
Manhattan

ManhattW1's largest W1d only ham Radio
S10re, also lUll line ot Business, Marina,
Aviation. Shortwave Radios and Scan­
ners, and Cellular Phones and Beepers.
Large seledKln 01 Books, Antervlas, Tesl
EQuipmeot, ecexer cable and parts. Full
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C'b 73 Magnine
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Petert>rxough NH 03458

Gening Clipped
Radio as we know it today is an

analog medium. Oh, sure, there's lots
of digital control, and some digital sig­
nal processors have begun to appear,
Still, in the end we modulate a carrier
of some sort with some kind of analog
information, even when we actually
want to send digital data. The possible
excepncn is CW, all hough mars de­
batable. But what ellacll y separates
the digita l and analog universes, and
what happens when you push them
beyond their limitS? Let's take a look
er some or the ways. both analog and
digital. 10 represent rnrormafc n. and
then el(amlne the consequences of
overdrtving, Of -dipping,- them.

Squash

Just what is clipping? Well , imagine
you're a Circuit ol some knd. You have
li mi ts, beyond wh ich you just ca n't
give any lTI()(e. Along comes this sig-

Your Tech Answer Man

nal which is so slrong you cam handle
it al . So, you give as much as possi­
ble and. when the Signal goes out 01

bounds, you just stay at your outPut
voltage limit until it comes back witNn
your Tange. II we now gTaptl your out­
put Of look at it on an oscscsceoe. the
highest and lowest points wut be
squashed flat. or clipped. ThaI's seri­
ous distortion, aOO it has di!1ering con­
sequences, depending on whal's be­
ing clipped.

In an analog system, information is
represe nted by a changin g signal
which in some way mimics what you
want to send. There are various ways
to do that. and each behaves different­
ly under clipping. Let's look at a few.

en eband

You may have heard this term used
to describe many kinds ol signals. eut,
underneath al the definitions. such as
video, data or aud io. lies a common
ooncepI. Baseband rete ra to the origi­
nal modulating signal, before it is im­
pressed on something else. SO, in a
stereo system. baseband audio is just
pla in audio. In other words, it is not
digitized. FMed . or whatever'ad. In

video, it refers to the video signal as it
comas from the camera, VCR or olher
video so urce. Espec iall y In video.
where AF modulators are common,
the term realty helps 10 keep things
stTaighi; is this switch handling base­
band Of RF? In reee. baseband refers
to the siglal you wiSh to send. Of the
one you 've received aner demodula­
bon.

SOmetimes. lhough, the definition
can get mur1<y. Let's say you receive
an SSTV signal on 20 meters. Out of
your speaker come the warbling tones
wh ich rep resent a picture. Are they
baseband? Well, as far as the raec Is
concerned, they are, because they are
demodulated auoo. But, SSTV Is sent
as FM, meaning that the frequency of
the walbling lanes is proportional to
the ins tantaneous brightness to be
displayed on the TV screen. So, we
don't really gel to baseband video until
the SSTV converter's FM circu its de­
modulate the tones «rtc a varying volt­
age representing the picture elemen ts.
That Voltage is tru ly the "baseband"
video signal. albeit slowed down. Even
more confusingly, the nme-ccrwerted
video signal actually sent to the TV
monitor is also baseband video tast­
scan video.

When you cl ip a baseband signa l,
us tops and bottoms get flattened.
With audio, it sounds like tremendouS
cetcrton. With video, it disturt>s the
sync pulses. whiCh are at the bottom
01 the Signat. and it tums high-bright-

ness points, such as facial highlights,
to white. The sync dlstulbance can re­
suh in wiggly pictures whiCh tear and
roI as the scene changes. ATVers 01­

ten have to wresue wrth this problem,
because it is hard 10 make AF tTansmit
amplifrers which stay GOtfllIetely linear
/rom edge 10 edge .

AM
This is one 01 the earliest modes,

yel still one 01 the mosl complel(. The
mod ulating signa l changes the
strength 01 the cerrec Seems simple,
right? At test. thai appeared all there
was to il . Aller a short time. il became
clea r that much mora was going on.
The concept 01 sidebands, in which
the modulation appea rs In mirror im­
ages on either side of the carrier's Ire­
quency, was not immediately believed.
It took quite a bit 01 mathematieal de­
velopment. and significant measu re­
ment and observation, eetcre the side­
band theory was accepted. Even now,
you can hear debates as to ellacUy
how much power is going Into the
sidebands and how mucl1lnto the car­
rier, which is presumed not to actually
change strength, despite how it looks
on a scope!

Clipping an AM signal has erastc
consequences. The amount the side­
bands spread I rom the carrier ce­
pends on the modulating frlKJJencies.
When we cl ip, thoug h, the ra te 01
change 01 the carrier at fhe moment 01
clipping becomes very high, implying a

PCB I Schematic CAD - from $195
EASY-PC - For single sided and
multilayer boards to 1r1l1 r .
Phenomena lly last and easy to use.
Over 18,000 copies in use wortdwide .
EASY-PC Professioniill for boa rds up to
32" x 3Z' at ,001- resolution, 16 layers.
Schematic capture and nellist extraction •
integrates seamlessly with PULSAR and
ANA L Y SER II I . Runs on PCIXTIATJ
2861386/486 wilh EGA or VGA displays,

ic Simulation - from $195
PULSAR and PULSAR Professional _
Fulileatured digital logic smuratcrs.
Allow yo u to test your designs quic:kly and
In e xp e n siv e l y w ith o u t t h e need tor
sohisticated test eQuipment.
PULSAR ca n detect the eQuiva lent of 111
p icosecond glitch oecumg once a week!
Runs on PCIXT/ATf 286138&'486 with
EGA or VGA d is liiI s.

Analo ue Simulation - from $195
~ .. _ .....- =:--- .:..... ...:~ ANALYSER III and ANALYSER III Pro.

",--1:: Powerful linear circuit simulators have rul
_. graphical output, nandle R's,L's,C's, Bipoliilr
_. Trans istors , FET's, Op-Amp's, Tapped

'--"' Translormera and Transm ission Unes etc.
- Plots tnput and Output Impedances, Gain ,

__ Phase and Group Delay. Covers 0.001 Hz to
, • _ • _ _ • >1OOHz. Runs on PC/XT/ATf286138&14U

._- - .- - - ~ _. . with EGA or VGA dis la s.

For information write, fax or call:

Number One Systems
REF: 73, 1795 Granger Ave" Los Altos, CA94024

(415) 968 9306
VISA and MasterCard welcome.

CIRCLE 1 ON READER SERVICE CA RO
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TVe-4G
only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitt ing
Space Shuttle Video & Audio from their TVRD's tuned to
Satcom F2-R transponder 13 or weather radar during
significant storms, as well as home camcorder video. If
it is being done in your area on 70 CM - check page 461
in the 93-94 ARRl Repeater Directory or call us, ATV
repeaters are springing up all over - all you need is one
of the TVC-4G ATV 420-450 MHz downccnveters. add
any TV set to ch 2, 3 or 4 and a 70 CM antenna, We
also have downconverters, antennas, transmitters and
amplifiers for the 400, 900 and 1200 MHz bands. In fact
we are your one stop for all your ATV needs and info ,

Hams, call now for our complete ATV catalogue!
We ship most items within 24 hours after you cal l.

(818) 447·4565 m·' 8am.5 :30pm pst Visa, MC, COD

P.C. ELECTRONICS T_ (WooRG)
2522 Paxson Ln Arcadia CA 91007 Ma~nn (WBSYSS)



"Baseband refers to the
original modUlating signal,
before it is impressed on

something else. "

much higher modulation frequency
than is actually present That results in
all kinds of siOebanos very ta r from the
carrier, whiCh we call "splatter." Irs a
mess, both speclrally and legally.

SSB

Sideband. which is a special form
01 AM, suffers l rom the same prob­
lems when overdriven. But how can
we clip a earner when there iSn' one?
Wei. remember that wE! .are ger'lElrat­
ing an RF signal and the n making it
cancel itself out in the modulator. The
object is to create Sidebands. one of
Which we then throwaway and the
other of which we send on to the an­
tenna. II we clip the modulator, it gen­
erates the same kinds of false side­
bands we'd get with AM. and we wind
up sending those on one side. O f
course, the sideband l ilter will keep
the extra-wide ones in check. But. it
the clipping occurs in the l inal ampl i­
fiers, the mess makes it to the anten­
na because it happens after the side­
band filter.

'"Is it poSSible to clip an FM transmil-
'er? In theory, no. After all. we're just
wiggling a carrier's frequency back
and forth, so there should be no kmit
as to how wide we make it. In cractce.
though, the cil'C1.lit stages have band­
width limits. When we deviate the sig­
nal far enough to run into those, they
will begin 10 cut the signal off as it ac-

proaches ee cutsioe points. The re­
sult is an "AU-ing" of the Sigllll' as its
strength goes up and down, along with
AM-like splatter and distortiOn.

The FM receiver is a special case .
Its clipping points a re se t by Ihe IF
bandwidth and, espec ially, me detec­
tor bandwidth . Il lhe transmitled Slgllll i
exceeds the IF bandwidth. it·11 get AM­
ed just like it would in the transmitter
exa~e. lIlhe Signal exceeds the lin­
ear bandwidth of the detector, it" clip
the audio just as it II were an overdriv­
en baseband amplifier.

There's one place, though , where
clipping is deliberately employed in an
FM receiver in order to reduce sus­
cep tibi lity to impulse noise and ether
amplitude phenom ena . In teet . th is
kind 01 d pping is what is respoosillie
lor FM's inherenl S\.4l8riority to AM in
that respect.

The basic technique is to push the
IF ampl ifiers beyond their .near limits,
forcing them to cl ip. That flattens any
"lOise spikes or other changes in am­
plitude riding on the received carrier.
What's ten is just the carrier signal,

with nee. fla t ends . Of course. it' s a
kind of seoccs diStortiOn, but does it
matter?

Not in this case. Remember, with
FM lhe information is in the wiggling or
Ihe carri er's freQuency, not in any am­
pli tude changes, That trequency will
survive the clipping process Just nne.
In tact. itUbe the only thing lell, which
is just what we want

By the way. thaI ruShing noise you
hear when there's no Signal on an FM
receiver is caused by the same pro­
cess; the small amount 01 inte rnally

generated noise in all circuits;s ampli­
fied by the clipper (also called the "lim­
iter") to the point where it wings from
rail to rail (the upper and lower limits)
and is detected as random noise .

Intermoc:l

Intermod is caused by cl ippin g ,
usually in the Iron! end 01 a receiver.
The overloadin g signals cause Ihe
rrcru-erc ampli fier to distort, creating
all kinds 01 s idebands of its o wn.
Those then looK like phantom signals.
Also, clipping causes mixing 01 other-

wise-unrelated signats. causing Odd
blends of them an over me dial. And,
wh en a very strong foreign signal is
present at a transmit an lenna, inter­
mod can occur in the final amplifier of
the lransmitt er, ma king it broadcast
the mess all over town. o r even aU
over the world_II you don't believe me,
ask any urban repeater owner.

Well, I hope you've enjoyed getting
clipped in the analog domain . Next
lime, we', take a look at what happens
when signals clip in digi tal ci rcuits.
Now, let's look at a let1er.

Dear Kaboom,

I ha ve tw o mobile 2 mete r rigs.
With a strong signal, they're both fine .
But, when rusteo to a weak signal , the
older one always seems to pick up lois
of igni tion noise , while the newer one
doesn't hear II. even when I use the
same arneona. Is the statiCky one ere­
ken, or can I adjust it somehow?

Signed,
Headach e 112

Dear Headache,

W hat a re leva nt tetter fo r th is
month'S discussion! No. nenner of
your rigs is broken, and there's noth­
ing you can adjust. The quieter receiv·
e r has better-destqned IF Cli pping
stages. so it rejects more AM, which is
what Ignition no ee spikes appear to
the rig to be. I'm afraid you're stuck
with it

Until next time, 73 de KBl UM. &I

Q UA LITY THATIS
AFFORDABLE

Tri-Ex is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

LM·470 »;;:5 $3~6~~
Was Now

WT·51 $1 ,245 $1,050
LM·354 $1,865 $1 ,300

The Uf-354 is Sl.ppIied Wltrl a IWocl WIf'dl ~ake system The lU-470 is mob'Ilecl.

~ TO ORDER CALL EJ.
L:=.J 800-328-2393 .

TECH SUPPORT 209-651-7859

FAX 209-651-5157

Ail towers are complete with rigid concrete base mount and
rotator mounting plate. Tri·Ex prints and calculations provided
with tower are compliant with 1991 Uniform Building Code
(U.B.C.) Engineering designed to 1991 U.B.C. . 70 MPH

• E ®fl- X TOWER CORPORATION
7182 Rasmussen Ave . • Visalia, CA 93291

Unsurpassed Quality since 1954
CIRCLE 22 ON READER SERVICE CARD CIRCLE 49 ON READER SERVICE CA RD
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Amie Johnson N 1BAC
43 Old Homestead Hwy.
N.Swanzey NH 03431

Notes from FN42
Before I started the column th is

month. I just had to rertNJd rtJe report
from rtJe Peter I DXpedllion written by
Peter ON6TT. He has such a great
sense of humor spread throughout the
report. I just wish that we had the
space to print it al/.

Anottler Mottler"s Day approaches
as I am wof1l:ing on thiS column, which
means that Hosstraders i$ jus t a few
days away (the Friday/Salurday of
Molhet"s Day weekend). nis another
"g reat happening" similar to Dayton
and others. but mostly lailgating out·
of-oxxs.

There is much for a/I--one person's
junk is another 's treasure. It is really
something to just sit baq/( and watch
the smiling faces go by tugging a 'boat
a~ from days past. You've proba­
bly seen ttlat same boat anchor go by
during past Hoss/rader 's, too, if you
really kept track.

rve already been given my "march­
ing orders · Irom headquarters (my
XYL): "No new stuff unless you get rid
01 some 01 the old stuff." She's said It
in the past, and /hls lime she realty
means it! II you saw some guy crying
as he unloaded some of his 'trea­
SlJres" at bargain prices. it was proba·
bIy me!. I hope that you were one 01
/tie 1tJcky ones to get one 01 my 't-ee­
sures." 73 'til next mon/h.- Arnie
NIBAC

Roundup

Braz il From the WWSA News­
JanIFeb 1994: The Brazilian magazine

Antenna·Electroniea Papvlar invites all
amateu rs worldwide to participa te in
the 13th edit ion of the well -known
WWSA CW Contest.

The contest is held on ltle second
lull weekend in June (June 11-12,
1994) starting on Satv rday at 1500
lJTC and Iasling until SlJnday at 1500
lITC. A separate log for each WOf1(ed
band must be sent no later than July
31 10: WWSA Contest Committee, PO
Box 282 , ZIP 20001-970 . Rio de
Janeiro, RJ-Brazil.

Germany From the Deutscher Am­
ateur Radio Club (DARC): How to Ap­
ply For a German Short-Term Amateur
Radio Licence: Ucenced foreign ama­
teurs staying temporarily in Germany
(on visit or In transi t) may obtain a
srcrt-term amateur radio jcerce from
the Deutsche Bundesposl, valid for a
period of three months, by di recting
metr application, at least si. weeks in
advance, via Deutscher Amateur Ra­
dio Club, Inte rnational Afla irs, Post·
lach 11 55, W - 3507 Baunala11, Ger­
many to OberpostdirektiOn 0usseId0rf.
Licence fee and handling costs for a
three -months' licence a mount to
DM15 (deutsche marks). This sum
should be transferred, at lhe same
lime as lhe application Is sent. in Ger­
man currency (no IRCs, no stamps
please) by postal money order 10 ;
Postscheckkonlo (pos tal cheque ee­
counll. flO. 56 13-430 at Postscheck­
amI Esse n, BLZ 360 100 43, lor
DARC-Inle rna lionat Afla irs-w­
3507 Baunalal1 .

A Ge rman ttc ence wilt only be
granted il the applicant possesses a
valid amateur radio licence 01 his na­
tional administration which Is at least
equ ivalent 10 the German licence
class requested.

In the application , the following
should be given: 1) Nationality of ap­
plicant: 2) First name and sumame; 3)
Date and place of birltl ; 4) Home ad­
dress; 5) Home ca llsign , class of Ii·
cerce: 6) The three months' period re­
quested; 7) Address of location of op­
erallon; 8) Address to which the l i­
cence cccon eot is 10 be sent 9} Con­
firmation that ltle ecerce lee has been
forwarded to tne Postseheckamt Es­
sen (photostat of payment Sl ip); 10)
PhOlOSlat of your home amat eur radio
licence, together with an indication 01
the date of issue and duratiOn of valld­
ity, class and co mpa rable German
class of licence (Class C- 144 & 430
MHz only; Class B-Alt HF band fre­
quencies and 144 & 430 MHz; Class
A-3520-3700, 21090-211 50, 28000­
29700 kHz, 144 & 430 MHz .); 11 )
Membership in a national amateur ra­
dio SOCiety (yeslna) , and the name 01
the society. German shOrt-term ama­
teur radio licences are Issued to lor­
eign amateurs lor periods 01 three
months only, beginning on the first day
of the month, as requested by the ap­
plicant The short-term licence will en­
title the foreign amateur 10 operate a
fixed, mobile. or portable amateur eta­
"'_

Peter t fnto from Peler ON6TT. Eu­
ropean COOrdinator 3YOPI: There was
excellent propagation during the l irst
days 01 the ope rati on. Europe was
coming in fairly weak during the first
week, which was 01 major concern to
us. Propagation wa s very unpre ­
dictable. Sometimes we covld wor\(
EU on 20m, l rom 0400 on. while me
next day we could not hear them at an
during the EU·moming . Sometimes
40m to EU opened up at OIXlO, scree­
limes as late as 0600. During the sec­
ond week (e. cluding the weekend, un­
fortunately) , signals from EU were fair­
ly strong. buill seemed that despite 2
kW and yagis, EU could not receive us
verywell.

30m was a esaster lhe band was
almost complelely covered with South
Ame rican SSB pirates. On 40m and
80m we had problems anracting EUs'
eneotc n. especially in SSB. We wouk:l
hear very strong signals, but could not
get anyone 10 answer us. In tnet case,
we answered somebody's "C O OX·
(most of the time he would not believe
it wa s us a nswering his call ) and
as ked him to look lo r a frequency
Clear lor us to transmit on, NormaUy,
this worlled, Reception on the low
bands was very good, though (no
man-made noises). We had only one
good opening to EU on 160m.

After one day of operation , we
touro mat stateside would cover up all
EU signals. so we favoured EU from
lhe mom ent we ccutd hear them,
Sometimes , we tneo to work ve ry
weak EU-signals, leaving 9+30 USA
people waiting for a while. Naverthe·
less, we could not leave any continent
waiting lor too long a lime, so some­
times il could happen that you would
hear us with weaker signals working
the USA , and not work ing Europe.
And believe me, ltlis was not easy. We
hekl statistics on What continents were
WOf1(ed on What bands and modes. so
we would give eve rybody an equal
chance lor as many band modes as
possible.

Living conditioos: We had two oper­
ating shellers of 8 x 8 It. (one CW and
one SSB), a kitchen shelter of 8 x 12
It, (used to sleep. awaiting evacuation
of the island), and a sleeping Shelter
01 12 x 24 ft . Shelters were warmed
With propane heaters (six bollles 01

100 kg propane each). Our separate
lop-open toilet sheller with a home­
made tenet seat proved to be very
usatul (but we had to count on digging
out five feet of snow before "laking a
sil") .

Power: Two 4 kW Onans and two 5
kW Honda s, with 14 barrels of gaso­
line (200 liters each). Oon't worry il the

•••••••••••••••••••••••••••••

$36.73
.. $6.00 S&H

(SC RES. 5"1. SALES TAXI
CHECKINADVo\NCE OR C,O O.
"l.SO AVAll.A&.E IN 220 " 440

~SA).

Til· IIOJ)Z93·1888 PO ~ J<li l
......Tts: 1·800-m·26!l 1rII7~._ , SC2!l'>11

Model 9209
+9db

A. S. A. 9209
+9 db Co-Linear -MuIIiWave~ Base
Station Double 5/6 over 1/4 wave
delivers up to +9 db gain. All fiberglaSS
& sol id aluminum const ruction. Fits
masts up to 1-1/2". 2 Meter Base
Station 10' length.

THE FAMED 2 METER
Also the ull imate for scann~s bcb 10 1300 MHz.

Universal Radio
6830 AmerIcana Pkwy. 73
Reynoldsburg, OH 43068
Tel. 614 666-4267

HUGE 100 PAGE
CATALOG

• Communications Receivers
• Portable Receivers
• Scanners
• Amateur HF Transceivers
• VHF!UHF Transceivers
• Hi's and Mobiles
• Amateur and SWL Antennas
• Accessories and Parts
• RTTY and FAX Equipment
• Books and Manua ls

This catalog includes prices!
Send
51 to

tr<!'

•

u u s AMATEUR RADIO SIRUrI

T oo. ' ..E 0ft0al ..... t_"....,...
e-<.oIul . ' _

~130-'" s.._,T. 7I:I:lI (~12l-" 1tO

F~(s'2ls.o 1~1

Call u. For
Great Prices & Great Service

••••••••
FaC10ry Authorized Dealer & service For

KENWOOD
YAESU
ICOM
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Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

Say You Saw It In
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• Best prices
• Broadcast quality
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Onans lose parts like bolls. nuts. muf­
flers and pilots . As long as they keep
on vibrating on thei r wooden crate­
cover bases. while trying 10 male with
the Horoa next 10 them. they tend to
keep on 'NOrking.

Antennas : 15. 20. and 40m mooo­
yagis ; 10-15-20 tnbancers. 12-17-30
tribander. HF verticals, wire anfennas,
and 70cm12m yagis for satellite.

Radios: Nine Kenwood rigs of vari­
ous kinds (four died during lhe opera­
lion ) ; fo ur Alp ha amps , wh ich ran
beautifully wifhoul a hiccup. Various
seteune and RTTY gear was QRT up­
on arrival (rough handling) o r went
QRT shortly thereafter.

Computers: For various reasons.
computers were only used for RTTY.
and by one op lor logging . After five
days we were left with only one work­
ing computer po.....er supply. Most of
the logging was done on paper. Yes.
you can run RTTY pileups. even ilthe
only way 10 switch belween transmit
and receive is by re setting me mo­
cem

luckily. ali people Involved (hams
from the l ondon area. Falklands. Pun­
ta Arena. locals from Falklands, fhe
Antarcl ic bas es and Soulh America)
were very helpful; we were well pre­
pared (shelters. clothing. transporta­
tion) and had extensive spare equip­
ment; we had Itle pilol stations (thank
you Jotvl ON4UN and Marll. ON4WW
lor !he super job as the European pi­
lots!) 10 keep us linked 10 the OX com­
munity, 10 our homes. and 10 an kinds
01 people involved in this operation
(lJa nsportation. manutecturers. etc.).
Both 01 you put in so much time. effort,
and qual ity in your lasks thai il is diffi­
cull to lhank you enough; as opera­
tors. we were very motivated 10 bring
this challenge to a good end. I lhink it
was fh is mcnvancn tnat gol us
through.

It is really difficutl to describe all 01
lhe non-radio Sluff involved in such an
op-eration. Come to one of the upcom­
ing presentations and you will under­
sland. One thing: We were not com­
plaining about the I'Iardship .....e went
through. On ee contrary. al 01us are
proud. very proud 01 wtlalwe did .

[ / wish that I could have printed lhe
complete report from Peter QN6IT It
has a genuine humor IIlaI makes easy
reading and makes certain hlJ/1lOfOl.JS
points at>out the IMng conditiOnS en­
dured 10 bring the rest of us CCXlIaCIS
from ornl of the "rare ones.- Thank you
all for 8 job wen done!-Amie]

MONACO
Daniel Plolt 3A2LZ
B.P. 349
MC 98007

Greetings 10 all from Monaco. This
has been a rather quiet spring here in
the Prlnelpality-notloo much unusual
going on. The Associa lion des Radio­
Amaleurs de Mona co had its annual
meeting. The lirst order or business
was the election 01 the council lor fhis
year. Moslol the council members re­
mained the same. The only change
was at the poSition 01 General Secre­
tary". Claude sasser 3A2LF. who has
worked han::l at that poSition lor a num­
be r 01 years. is l aking a year 0 1/.
Serge Salganik 3A2HN Is fill ing lhe
posiliOn ror this year.

A number or projects are in the
works. last year, some of tne local
hams were asked at the lasl minute 10

help the MOrlllco Red Cross during the
Monaco Grand Prix. They apparently
liked the help and have asked us to
help again this year.

A lom unt/direction-finding competi­
tion is p1amed lor June 19.

The Monaco repeater is about the
only repealer between the Italian bor­
der and Nice. France. The mountains
lurther complicate VHF communica­
tions In tne area . The Monaco re­
peater has an unusual spl it though
whiCh cannol be accommodated with
many 2 meter rigs. One of our projects
Is to modify it to work on a normal
split.

There is no further news on the 6
meter sit uatio n. 6 meter aClivl ty In
Monaco and the neartly part or France
is stilt prohibiled.

Fina lly. 11YRl was legally act ive
from Monaco the beginning of April ,
especially on 30 meters. Congratula­
tions if you 'NOrked hm.

l eI me remind you altain that lne

Monaco est, bureau can only be used
lor members 01 the A.R.M. We receive
a number 01 asLs lor nonmembers.
and this causes proble ms. And. the
only correct address lor the A.R.M. is
Box 2. Monaco. A number 01 other ad­
dresses appear in various OX publica­
tions but are incorrect

Best 73 Irom Monaco . Daniel
3A2lZ.

PHILIPPINES
Lorenzo D. Gaston DU1CHDI6
P.O. Box 27
6 t16Silay City
Neg. Dec.
Philippinos

First. thanks lor the many lelters
from the readers 01 this column. I en­
'Pi answering my mail but can't alfon::l
to answer leiters withoul an S.A.S.E. I
already have a lot of BURO a SLs 10
answer lor IOTA aC-1 29. and also
many direct ceres without S.A.S.E.s.
which I have no choice but 10 return
via BURO.

This monlh 1 decided to bring our
readers up 10 dale with the additionat
guidelines for the renewal of an ama­
teur radio license and application for
amateur radio examoancn.

I. Renewal or Licenses: 1) Belore
an Amateur Radio license or Opera ­
tor's Permil is renewed, the applieant
must show proof 01 his/her involve­
ment in amateur radio activities. An
Amateur RadiO license holder may be
in volved in any 01 the following : a)
OX-Helshe must be able to present
log Extracts and/or ost, cards. OX
Awan::ls earned as a result 01 hislher
OX activities; b) TectvUcal Experimen­
talion-He/she must show proof 01 ee­
ing inllOlved in the technical a spects of
the hobby. which may include propa­
gation tests and excioretloo. electronic
innovations (such as lhe Improvement
o f p resent equipment and acces­
sories) , home-brewing 01 eqotpment
and accessories. These must be prop­
erly documented with lhe submission
01 test results. drawings and circuit di­
agrams where necessary; c) Emer­
gency ComllVJnications-Helshe must
show prool 01 having been involved In
purely Amaleur Emergency Commuf1i.

canons and. in the case of an emer­
gency or disasfer silualiOn. participa­
tion and active membership in the Am­
ateur Ra dio Emerge ncy Serv ice
(ARES) will suflice; d) Active member­
ship in an Amaleur Radio Club-An
amateur rad iO enthusias t can only
grow and progress In hislher hobby
through an exchange of ideas and the
support of his/her teuow amateurs.
Membersh ip in an NTC recognized
Amateur Radio Club e erercre is vital
and trnportant. This is opt ion al but
highly encouraged; e) Field Expedl­
lion-This amate ur activity is highly
encouraged fo r radio am ateurs. A
group can conduct a li eld expedition
by securing lor a permit from !he Com­
mission (NTC) and a corresponding
special OX callsign will be assigned
lor the purpose.

2) The proof 01 Amateur activily wilt
come in a lorm 10 be Sl.lbmitted by the
applicanl with hislher application lor
renewa l (Fo rm AR SCP-0 01) . This
lorm must b e endo rsed by a loc al
club. duly recognized by lhe NTC as
an Amateur Radio Club or a Class ~A'

Amateur Radio license holder. The ap­
plicant need not be a member 01 me
club where the endorsement was ob­
tained t-orn, bul lhe club or Class "A'
endorser shall be held responsible for
such endorsement oI lha applicant

II. Applicant ror Amateur Radio Elf­
aminalion: 1) An applicant lor the
Class -c- or -0" amaleur radiO exami­
nation is required to attend an orienta­
tion seminar conducted by an autho­
rized radiO club or a Class -A- amaleur
license holder with corresponding en­
dorsemenl before helshe is allowed 10
take the co rresponding e~aminaliOn;

2) The authority 01 an amaleur club or
Class -A' amateur lic ense ho lder to
hold seminars and endorse exemr­
nees can only be Issued by lhe Ama­
teur Radio Consultative Panel. The
authorily given to an amateu r club or a
Class "A- Amaleur license holder shall
be lor a ceoco 01 one year only (re­
newable) unless sooner suspended,
ee ocerec. or revoked lor tauure to
c:ompIy with the standards and agree­
ment set-lorth by the Amateur Radio
Consultative Panel. iii
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potnl. • Uses 2 shartcncd
tuned radill ls withFL~
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* Smar t Dog04 Timer
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* Assembled & Tested
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where unlll desktop publ ishing came
along. The Mac has stayed a yea r or
two ahead of the PC in !hat field, and
that's been its main strength, The Mac
PowerBook was a major step ahead
lor writers like me, I'd tried several PC­
Iype laptop computers, but none of
them were as easy to U$8 as my old
Radio Shack TRS-80 Mod el 100 ,
whiCh t bought the day it came cot in
1983. ThaI we nt everywhere in th e
world with rre.

Last year I was about to start a
PowerBook magazine when I saw the
trouble coming IOf Apple as a resun of
SCully's ego-Iascination with the New­
lon, That got him fired , whiCh was well­
de served, I thought. BUI his replace ­
ment seemed weak. so I was alraid
that Apple would be ruooeness. AncI
thaI's about the way things have tumed
out. My decision to not start the Power­
Book magazine last year has proven to
be prescient.

SCuIy, swepl up in hiS viSionS of the
In lormation superhighway, jumped
without looking very carefully to anoth­
er firm, ....hic h turned ou l to be built
mostly on vapor, which is a common
enough foundation in the computer
r~ld . So SCully is joining the parade of
has-beens in the field . •. like Jobs,
Tramiel, Busey (TIl, DeCastro (Data
General), Olson (DEC), and All Wang.

Oh, you probably don't care aboul
an thai old stuff anyway. I just can't help
remembering how interesting it was in
the early microcomputer days. I really
should write about them some time,

400 Daily u ne
P.O. Do,; S210

Grants Pass. O R
97S27

Model BP-I
Pack.:1 Modem
Madt in U,S.A.

Packet Radio-

Whether you' re an exper ienced packeteer or a newcomer wanting 10

explore packer for the firsttime, this is WMt you've bee n waitiDg for!
Thanks to a breakthrough in digilal signal processing, we have
developed a t iny. Iull-Iearured, p.lclel modem at au un~a::edenled

low price , Th e BayPac Model BP·) transforms your PC-compatible
competer into a powerful Peeker TNC,
capab le or supporti ng sophisticated features
like digipeating, file transfers, and remote
terminal access. l'o:OW is the lime for YOU

to join the PACKET REVOLUTIONl

Let me knoW if you ever see a goOO
business analysis progra m lor the
Mao.

Ahh, the Mac, I went out to Cuperti­
no lor the unveiling 01 the original Mac,
There was tremendous hoopla, but I
wasn't impressed , The IBM PC had
come on the markel the year belOfe
and n almost inslanUy wiped w t the
TRS-80, Up until lhen me mierocom­
puler markel was spli t wilh Radio
Shack having 400/. of sales, Apple an­
other 40% (Apple II), and about 200
smaller companies sharing the cuter
20% . Old·timers will remember corn­
puPro, Morrow, OhiO seeeune . Mid­
west seeeee. and a bunch more.

Apple was sern-Iriendly 10 Ihird-par­
ty supporting businesses, bUI Rad io
Shack was hostile, Really hosllie. So
when IBM came along, they had no
problem in capturing most 0' the lhird­
party support from Radio Shack , and
tha t quickly collapsed RadiO Shack
sales. They went, in aboUt one year,
from 40% of the market to about 4~,

and have never really recovered. The
ctlalrman, John Roach. never forgave
me for predicting thaI lhis woulcl hap­
pen unless lhey changed their policy of
lighting third-party support. But did he

Ieam 'rom this? Har-de-har. So RadiO
Shack has been a very minor player
ever Since and RadiO Shack Iosl bil­
liOns in potential sales. Tens ol binions.
My vie w is thai they could have pre­
vented the IBM putsch, il they hadn't
been so blinded by their own greed.

The Mac? It didn't really gel any-
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Never Say Die
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gram li ke this and I' ve mis sed lt,
please lei me know.

It allowed me to enter the monthly
sales l igures fo r up 10 10 years of
sales and would display them. Then I
couk:lllSll It 10 do a ",apt! of the flgures
and it would give me mall: and min
numbers and ask wtlal max and min I
preferred lor the graph. Once I typed
those in tt would present the graph,
showing the sales lor the 10·year peri ­
oct Okay. we probably have progams
today mern do lhal much. The next
step was to ask il to do a movillg aver­
age of sa les. II WOI.lId ask oye r whal
period . rd te ll it 12 months. II would
consider that for a minute and give me
a chart of the numbers. Then I'd graph
the moving average. These graphs and
charts could be easily printed, just by
hitting a key combination.

Now we come to ee more valuable
part. It could calculate the second
derivative of the sales f9Jres, showing
the accele ration or dece leration 01
sales. I round met me number of pages
01ads In 73 and in OST both had a cu­
rious lB·month sine curve that contin­
ued lor years. Even mora valuable was
the ab ility 01 the program to project
sales into the Mure. based on trends
and taking into consideration periodic
c ha nges, suc h as seasonal sale s
changes. Is there anything out there
lhat can do this? I'll buy III

We're not lalking Einste in here. The
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bring th em up to speed. And last ly,
they made it possible for entrepreneurs
to go inlo business supplying the pio­
neers, build ing an indUStry.

Within three years repeat ers had
become the largest single interest in
amateur radio and built a $1OO-million
new ham industry. I particularly en­
joyed that because the first reaction of
the 73 readers was to complain bil1erly
about my publishing so many repeater
articles. I got hundred s 01 lelters
threatening to cancel subscriptions if I
didn't ctJt it out. Then gradually I began
to get letters saying, hey, this stuff is
fun . . . thanks. At tne time I was the
only ham publisher covering this new
technology, so I felt that 73 deserved
most 01 the credit lor what resulted,

When, in January 1975, the first mi­
crocomputer was announced, I saw the
SignifiCance of the technology and de­
cided it was lime to see iI I could do it
again. I started trying to find an editor
who understood compu ters. Fo r
months I chased after the editors of
computer hobbyist rewsieners to see if
they might be interested in working
wilh me, Finally, in May. I found a chap
in acston who had been publishing a
hobbyist newsletter with about 200 ctr­
culalion. He was game to give it a try.

I set to work getting articles I rom
ham authors who'd been submitting
ccmputer-orentec material to 73. I got
me names and addresses of anyone
whO"d ever written to the suppliers of
parts lor computers. Some of them,
like Bill Godbout. had been advertising

...... "" "..,
- > -~".,..,.,... . - ­........- """"'"

assisted phone calls while I was on
skis in Vermont, almosl anywhere in
New Hampshire , and even from Ihe ski
slopes in Aspen! Sure enough, GE and
Motorola grasped me significance of
what we'd developed and cellular tele­
phones were bom.

Personal Computers

It was my success with repeaters
that got me to thinking about the cnn­
cal importance of a publication to help
new technologies develop into indus­
tries. The articles I published in 73 and
the Repealer Bulletin had helped me
pioneers speed up their research by
providing the needed communications.
Further, my publications enrectec me
interest of more pioneers and helped

negative growth. We needed some­
thing new to get the hobby going again
and 2 meter FM and repeaters seemed
like Ihe ticket.

So I began publishing hundreds of
articles on the subject in 73. Then I
started the Repeafer Bulletin, to further
push the technology. That was fo l­
lowed by a series of books and re­
peater atlases. It was the Chicago
hams who developed the cellular ap­
proach for their repeater system. Once
I saw that I knew that it wouldn 'l be
long before this service would be made
availab le to the general public.

Within a couple of years we went
from having isolated repeaters put up
by pioneers to a nationwide network. I
found myself able to make repeater-

_~_ ""' " _......._ _.. ._--- -- ,.--_.-
~'''~' .... ...... ._-
c ....::::' 1" :..,. - '" - - l' ~~::":<::_ _ l ' ~~ ....... .• _ , 'I)

"COL D F U S ION"
Cold Fusion Validation!

The Popular Science article last Au­
gust saying thaI cold fusion had been
given a premature bur~1 by some pow­
erful vested interests almost got me to
thinking. Like many others, I'd been
excited over the prospects cold fusion
offered when Pons and Fleischmann
announced the break-through in 1989.
Then the whole idea was trashed by
some vocal scientists, who were given
the usual extensive media coverage
providing bad news.

Then I read in the Rensselaer Re­
view that students had confirmed the
geJlElralion of excess heal as reported
by Pons and Fleischmann. This was
followed by two books blasting cold fu­
sion as a hoax. What in heck is going
on here?

Next I heard from a 73 reader who
was deeply Involved in tile cold fusion
fie ld. He assured me that the effect
was quite real, despite the naysayers .
He started sending me informat ion
confirming that researchers world ­
wide had successfully duplicated the
early experiments and were busy de­
veloping the techn~ogy. He convinced
me that there was a need for a maga­
zine to help this new technology grow
into an industry. It didn't take a lot of
convincing.

I'd seen lhe power of a magazine
when I decided io try and pull amateur
radio out of its deep decline following
the catastrophic ARRL relicensing ef­
fort in 1964 , when our growth went
from 11% per year to around a 3%

If you have two d ifferent radios
youll only need one charger to
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quite successlully in 73. I got shoe
boxes full 01 names from these com­
panies and sent out subscript ion oi ­
lers. The response was Incred ible.
Most direct ma~ is considered a suc­
cess if one percent of the potential
wstomers buy. I was getting 2O%t

The IIrst Issue 01 Byle came out in
August 1975 and looked pretty good
as a starter. The 73 editorial and pr0­

duct ion sta " had done most 01 th e
wor1l.. It was Just live weeks /rom the
time we'd decided to start the maga·
zine until the first issue went on the
presses! I decided to visit the prospec­
tive advertisers personally, so I made
a trip to Albuquerque to talk with Ed
Roberts, who sta rte d it aU with his
MITS 8800 Altair microcomputer. I al­
so visited Sphere in Salt Lake City. a
computer game group in Pnoentx. and
Southwest Technical Products in San
Antonio, bringing copies 01 the uret Is­
sue with me. I also stopped by to say
neue to myoid friend Ed Juqe. a 73
advertiser who owned a ham store in
Fort Worth . I gave him a copy 01 Byle
and warned him that microcomputers
would turn into a huge industry. Ed
had managed to survive the - toceow e
l.icensing" holocaust. but by 1975 was
ready 10 giVe up trying to run hiS store.

Later l lound that he'd golten so ex­
Cited oYer the magazine I'd left that he
boughl an MITS Altair and had be­
come addicted. When Radio Shack
gollnto the business with their TAS..so
Model 1 in 19n, Ed got one and start­
ed prog ramming i t. In fact , when I

went Into the business 01 selling sol t·
ware in 1978, two 01my urst program
releases h.ad been written by Ed. The
nel(! thing I knew Ed was working for
Radio Shack. He's stil there.

Between Byte. Kilobaud. Miut:JCV1J­

pvting. 80 MiCro, Desktop Computing.
/nCiOer, and a lew of my other publica­
tions , plus cceens of ecoes and hun­
dreds ot soltware programs, Ihe per­
sonal computer industry grew rapidly.
By 1982 Byte was th e la rgest con­
sumer magazine In the country al'Kl
my 80 Micro was the th ird largest .
Vogue beat it out lor second place.

Compact Disc.

When me compact disc was intro­
duced to America In 1982 I decided
there was a need for a magazine 10
help this new technology grow. I start­
ed work on th is in 1983 and within a
couple years it had become the meet
influenti al m usic magaz in e in the
counlly. CDs became the fastest grow­
ing consumer industry In history.

Wh en Sony came c ut with 8mm
video I fried to interest them In a sup­
porting magazine. I was unable to get
any coopera tion from t he m. They
didn·t see the importance and refused
to talk about it. I wonder how big that
industry mighl be today if Sony hadn't
been run by market ing people with
b1indefS.

Cold Fusion

Considering the strength of the co­
ponents of cold rcsson. mosUy made

up of scientists getting binlons of 001­
Ia lll 10 try and develop hot lusian, and
rightluly alraid that cold fusion might
drain some research dollars . , • or
even put them out 01 business . .• get­
t ing a supporting magazine started
looked hke an uph~1 job. Worse. since
everything was still In th e researc h
phase, there were few potential adver-

""'.
As llooll.ed Into the Situatic:wll found

that wh~e tabs around the world were
reporting success in geneo1ting unex·
p1ainable heal, no one had a th eory
that ellplained what was being repon­
ed. Researchers were empIriCally try­
Ing this and that. They needed better
coeenurscatcos.

The prestige science magazines re­
fused to publish anything abou t th e
lIeld. Since what was be ing reported
was "impossible," mererore every eo­
enli st involved had been ma king
stupid mistakes or else lying about
their data. This nmcset controlled the
Department Of Energy (DO E). and
even the US Patent Otflce. where cold
f1Jslon was classed as being 8S in'lpos­
Sible as perpetual motion,

Pons and Fleisehmann were so up­
set ever aD thiS thaI they lett Ihe coun­
try. The Japanese quickly took adlfan.
tage 01 th e situ at ion . Toyota ap­
proached Pons and Reischmann and
offered to set them up with a dream
laboratory on the French Riviera •• .
where they are making greal progress
with their research,

I decided to go ahead with a ptbli-

cano n. I announced it at (he Fourth
Cold Fusion Conference on Maul In
December. My editor was Ct. Eugene
MalloYe, the author of Fire From Ice,
the only even-handed book on cold fu­
sion. At the con ference I listened to
hundreds of papers reporting the
progress in the field and had an oppor­
tunity to meet the SCientists involved.
Yes, nctu<ing Pons and Fleischmann.
h was an exciting conference.

Upon returning 10 N8'II' Hampshire
we started wor1l.ing on "Cold FIJSiOn"
magazine. We put the title in quotation
marxs because no one yet has a good
th eory of where the enormous
amounts of neat being generated are
com ing f ro m . Th e I lrst Issue was
mailed in April, eater May on the COY­
er. I didn't need any .lakes about It be­
Ing an April Fool magazine.

In late Marc h the BBC and CBC
(Canadian) broadcast well -researched
documentari es on cold fusion. They
gave time to the naysayers, but they
left no doubt that the phenomenon
was quite real and probably the most
importan t scientific discovery of the
century.

This was followed by the May Issue
of Mlrs Technology Review, whiCh
had a cover feature on cold fusion,
coroete with an 11 -page artide by Dr.
Ed Storms, who was our aNet SCien­
tist lor the first issue 01 "COld FuskJrJ. "
so things we re beginning 10 break.
JUS! to give you an Idea 01 how posI­
live this article was. let me give some
quotes.

Wayne is mad as hell _.•
•••and he doesn't wanl YQu
(0 take It anymore!

Cd Sio;JRl1aNr cui In IftlIpIt la'rIi!llle
wood, lighllronl .lh~ ....ltI.
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-s cme COld tustc n expenments
have reportedly produced power den­
sues higher than ecse of uranium-fu­
eled fission reactors , , , Experiments
that use crack-nee palladium arc fol­
low the proper procedures now rou­
tinely produce heat. nuclear products ,
or both , , . For cold fusion to occur,
!he palladium Pfobably mcst transtem
Into a special condition of matter, akin
to superconductivity . . . None 01 the
pcoposed explanatiOnS !<:N" cold IUSioo
accounts fOf the full range 0 1 exper t­
mental observations:

My predictions of cctd-tosrco-pow­
ered cars with a sealed unit that would
provide power for years was being
backed up by NObel-laureate scien­
tists. Sure, the firs! products will be big
arK! espenslve. You only have 10 visit
any sceoce museum 10 see what ear­
ly steam engines and iotemal combus­
tion engines looked l ike . BUI as we
find out more about this power source
I believe we'll have tuer-tess planes
and $100 round trips to Africa. We'll
probably have micro-sized generators
powering wrist com municators .
Shades 01 Did< Tracy! Our homes wijl
be heated and powe red by unus
smallef than a bread box. No more
need lor Oil, gasoline, nalural gas,
coal, those big wind turbines, Of even
ineffIcient solar power.

Free power? Just abOut. No more
gas stanons or 011 spills. No more coal
mining or well drilling. Well, we need·
ed something . With the know n re­
serves 0 1 rossn fuels already 50%

used up, the era of jew-cost oil and
coal was coming 10 an end.

The Opportunity

With the deathblow to the naysay­
ers by the Technology Review article ,
we'll start seeing some money going
into R&D here in the US. Japan is way
ahead 0' us in this field, so we've a 101
of catc h-up to do . Consider ing the
head start Toyota has, rm predict ing
that perhaps as soon as the 1999
model year we may see a lree-energy
Toyota announced.

We're going 10 see many more mil·
Iionaires and bil lionaires as a result of
this new industry. And we're going to
see a mighty scramble by the power
and oil companies to cope wilh 'he
cha nges . The power companies
haven't been as impre ssed by the
naysay ers as the government so
they've been helping 10 fund some re­
search. I suspect they've a game plan
of reducing the cosl of electricity with
this new techno logy, and thus hoping
to stave ofl a massive move toward
home power units.

One outfit. ENECO, has been work­
ing Quietly 10 get as much control 0 1
the ceteor applicatiOnS in the field as
possible. This could pay off big lor
them. The scenteu imrotved need a
business organization to represent
their interests, and 10 help lund their
continuing research, so rt's a good
marriage.

With the cuoucaucn of "Cola Fu·
siOn," the TV occumeuartes. arK! the

MfT ertcse. I tIlink we'll even see the
media beginning to lake a positive
1oסi< at were been going on.

Yes, the chemistry and physics In­
volved with col d fusion seem
lormidable. But when you remember
that even the experts are unable 10
explaln wh at 's happening . mayb e
coming up to speed in this new tech­
nology iSn'l as impossible as self-de­
feated people alibi. When solid-state
electronics came along in the 19505
many or the old tube people gave up
and didn'1 even lry to keep up. Tran­
srstoes turned into le s, which gol ever
more comotex. In an effort to build a
universal co ntroller chip, Intel came
out with Ihe 4004. This was upgraded
fa the 8008 , the nrst 800it chip. Hobby'
tsts took one look and decided Ihey
oould tum this controller chip inlo the
heart of a microcomputer by adding
appropriate sollware. ThaI was the
beginnings 0 1 the microcomputer revo­
lution. Intel upgraded to the 8080 chip,
which Ed Roberts. e computer hobby­
ist. used as the heart of his Alt air
8800. This product came Just in time
10 save MITS. They had bet Ihe farm
on solid-slate calculators, whiCh they
were se~lng tor S1 3O. Just as calcula­
tOf prices dropped by about 90% Ed
annouOC8d the Altair and got oYet $5
million in orders In 1975.

So I had 10 sta rt over and learn
how computers worlled. It wasn't easy
at that time because there weren't any
textoccks worth a damn.

Now I'm learning about palladium

loaded with hydrogen. Again there
are no teMIbooks to help. I'm learning
about nickel and hydrogen, and so on.
And I'm not doing one si ngle lhing
that you couldn' t do , if you had the
interest. I'm learning about deuterium,
tritIum, neutrons, gamma rays, and
so on. It's eMciling. I'm almost begin­
ning 10 understand tn e arcane lan­
guage 01 the scientisis wor1dng with
this sluff.

And bke almost everyth ing else I've
tackled , I've found that It isn'l a Ques­
tion of brains. tt's just one of persever­
ance . Edison pointed cot that genius
is 99% perspiration and I have no rea­
son to Question him on it.

Oh, it does heip to keep an open
mind and absolutely refuse to ignore
anomalies. Pretty soon you find that
things Slart rl\li r'IQ fogether and making
sense.

No, no one yet has a good theory
lor how the cold fusscn effect worlls.
BUI then we don't have a theory we
agree on yet tor electricity, gravity. and
even inertia. Many scientists are going
back to Ihe concept 0' "ether" as a
med ium in Wh ich ra dio and light
-Waves- travel. If you read m ucl1 , you'g
be reading about all that.

As yoo get into all th is you'll find
there are a mass of rewsreners and
departmenls on CompuServe and the
Internet dedicated 10 discuSSing these
ideas. What there rsn'r is any guide to
all this. And don't ask me to vcnmeer
for that one . . . I've got my hands full
with cold fusion . iii

ICOM BATIERY INSERTS

$19,95
$26.00
$15,00
$25.00

$11 .00
$19.00
$21.50

soo-en
""""'h
""""'"""""'"

7:z.,
9.6v
8.4v

YAESU BATIERY INSERTS

KENWOOD BATIERY INSERTS

MORE BATIERY INSERTS

FN8-2 to.ev
FNB-4I4A 12v
FN8-10 7.2v
FN8-12 12v

Bp·3 8.4v 270mah S14.00
Bp·3 8.4v 400m," $21,00
BP-5 10.8'1 600m,h $20.00
BP·7 13.2v 600mah $23.00
BP-8 8,4V 800mah $19.00
BP" 8.4v 1400mah $24,00
Bp·22 8.4v 270mah $21.00
BP-23 8.4v """"'h $17.00
BP·24 10.8v """"'h $19.00

P8-21
PB-2400
PB-25126

NEW!

FT- I1R

YAESU

CA LL FOR ALL YAESU
RADIOS & A CC£SSORfES

NEW!

... - .'
~- ~ /... ~ ~ , . _.

"

~..

CALL FOR ALL AUNCO

NEWI

ALINCO

270mah $19,00
600mah $21 .00
270mah $21 .00
600mah $21 .00
scorren $1 5.00
600mah $15.00
80Dmah $19.00
600mah $15.00

= . 8' R. , . _ ,,~ T..

Tempo S1 Early
Tempo 5214/5 Late
Slandard BP-1
r eo-t ee BP·1
San-Tee #1 42#144 TabS
uooeo Bearcat
Unideo Bearcat
Regency MT1000 Tabs

!LISA.I
· _ $oO OO~

CIRCLE 374 ON READER SERVICE CARD
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TNR The Battery Store
279 Douglas Ave., Suite 1112
Altamonte Springs, Fl32714

1-800-346-0601 FAX (407) 682-4469

AU · ASTRON' AlDEN' COMET
• CUSHCRAFT " DIAMOND

"KANTRONICS ' MFJ' SANGEAN
• SONYSHORTWAVE· DRAKE

GRUNDIG • MANY MORE._

• ••
CIRCLE 234 ON READER SERVICE CA RD

CALL FOR ALL STA NDARD

O::.W21AT

.~

ICOM _ ~ ISTANDAR~.

- = e .,..
CALL FOR ALL /COM

NEW EQUIPMENT PRICING AND ORDERS 1-8O().666-0908 OUT OF STATE
TECHNICAL. USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

LENTINI COMMUNICATIONS INC.
21 GARFIELD STREET, NEWINGTON, CT 06111

Hours: M-F 10-6. Ell ~ ~~ C.O.D,s Same Day
SAT. 10-4 _e- ~ ~ OK ShioDinQ



SPECIAL EVENiiF"'back ~"
Ham Doings Around the World

Listings are tree of charge as space pemII/S. Pfe8se send us your Sp8cia1E~t
two months in advafICtJ of the issue you want it to appear in. For example, if you
went,1to appear in the January Issue, we should receive it by October 31 . Provide
a clear, oonclSiJ summary of the essential details about your Special Event. Check
Special EWlnts FIItt Ama , ff ()(I OUf BBS (603-924-9343). tot listings that were
too late toget intopuOricalkJrr.

JULY"'

HARRISBURG, PA A Hamles! will be
held by tile Harrisburg RAG, 8 AM-2 PM
(Set-up ar e AM). Location: Bressler Picnic
Grounds. Coolact Steve Gobei l KA3POO.
1600 Old Trail Rd., Etters PA I]3J9; (7In
938-6943.

JULY 8-10

GANDER , NF, CANADA The ARC 01
Central Newlour.c! lanll (AAeON) will host
a Hamfest at Holel Gander. Flea Markel,
Seminars. Banquet Contact ARGON. P.O.
Sol( 28 1, Gander. NF. Canada AIV 1M.

JULY 9

SOI1TH MILWAUKEE. WI The South MlI­
waukee ARC Inc. wil hold Ks 25th annual
"SWAPFEsr althe American Legion Pest
#434 grounds, at 9327 S. Shepard Ave.,
Oak Creek WI.lrom 7 AM-2 PM COT. Talk­
in on 146.52 WA9TXE19 or phone (4 14)
762-3235.

JULY 9-10

INDIANAPOLIS, IN The Indianapolis
Hamiesl Assn. wiW rost ne AARL cemrar
Dlv. Convention at the Marion County Fair
Grounds. Flea Markel. Exhibits. Forums.
Banquet. i ·Hunts , Contact Indianapolis
Hamrest Assn., P.O. BOil 11 776. Indi­
anapoIsIN 48201. Tel. (3171 251-.«07.

JULY 10

BALTIMORE, MO The Maryland Ham­
lesl/ComptJ1er Pest win be held at Timoni­
um Fairgrounds on York Rd. set-cp 2 PM
set. Jtly 9th. Tailgabng area opens et 6
AM 500., July 10th; buildings open at 8
AM. VE Exams ...,;r be~ at l OAM ody.
Pnl-regislration is re<Pred. cal Ln Mc­
Clure W3GXT. (410) 833-806710 pnH'eg­
isler. Tatk-in wi be on 141.03 and 224.96
104Hz Aplrs. For Hamlesl lnlo, call {410}
467-4634; or write BRATS Ham/est. P.O.
Soli5915, Baltimore MD21208.
PITTSBURGH, PA The 9th amual Ham­
lest 01 lhe Norttl Hils ARC wi be held 8
AM-3 PM al Nof\hI¥Jd N)Iic Library. 300
C!.mberland Ad. Flea Market. SemW'lars.
Silen t Key Eslale Sale . Talk-in on
141.691.09. Conlact Don Jackson N3LAZ.
915 Dale Ave., Bradford Woods PA 15015.
Tel. (412) 935·3343.

JULY 16

LANCASTER, PA A CompJer and Elec­
lronics Show. sponsored by Red Rose Re­
pealer Assn.. wi. be held 9 AM-3 PM at
McCaskey H,S. Sel-up al 7 AM. Talk-in on
147.015+. Vendors contact Lany Harman,
Boll 182, Leola PA 17540. Tel. (717) 656­
0129. Fax (717) 656-3474.

JULY 17

VAN WERT, OH The Van Wert County

Fairgrounds Convnerc:iaI Bldg. wi be the
location lor a Hamlest sponsored by Van
Wert ARC (W8FY). TIme; 8 AM-4 PM.
Talk-in on 146.850. VE Exams. pm·regis­
ter by July 101h: Contact Bob High KAS/AF,
12838 Tomlinson Rd.• Rockford OH
45882; Tel. (419} 795-5763 (betore 5 PM..
r-acm. Haml es!. For mre. call : Bob
WD8l.PY, (419'238-1877. after 5 PM,

JULY24

QUEENS, NY The Han 01 SCience AAC
Kamlesl wi l be held ettbe New York Han
01SCience parkillg lot, Flushing Meadow
Park.. 41-01 11tttl St. Doors open 9 AM.
SeI~ at 1:30 AM. CorlIad: (at fl91I 0lVy).
C1Iatfes &K:Ur WA2JW. (516) 694-3955;
or Arnie Sdliftman W92YXB, (71B} 343­
0172. Talk-in on 444.200 WB2ZZOIR, or
146.52SimpleK.
STICKNEY, IL Hamlest '94, sponsored by
me Dupage ARC. will be held at
Kawthome Race Course. 3500 Sooth Ci­
cero Ave. Flea Market. VE Exams lWld r:N
testing 9 AM-12 noon.. walk1'l$ 'Ii :I:O'lle.
Please have ycu 0fIgi1aI sceee. a photo
copy and a photo 10. For table info, can
(708)~9256. For advance tcsets, send
SASE and a check payable to DARC 10
Ham/est '94. 7511 Wa lnut Ave.,
Woodridge tL60517.

JULY 30

ASHEVILLE, He The 19th amual Wes!-

em Carolina Hamlest (AARL~
wII be held 8 AM-4 PM at Haywood cce­
Iy Fait Grounds (near Waynesville and
l ake Junaluska). For Dealer and Flea
Markel inlo, contact Miriam Smith KB4C,
(704) 683-4251. Gel genefal nolrom Dick
Critdlell KY2Y, (70") 299-7856. TlCkel
conlacl is Ray Crepeau WBIHGO, (704)
298-7289. or mail an SASE 10 WCARS,
P.O. Boll 1488. Asherile NC 28802.

JULY 31

SUGAR GROVE, IL The Fox River Radio
League wlll hold its annual Hamtesl at
Waibonsee ConmInty CoIege. Route 47
at Harter Ad. Open 10 \he pWIic e e AM.
Set-up Sal. Jl.iy 30th al 1 PM, and Sun.
July arst. 6 AM-8 AM. VE Exams al 10
AM. Talk-in on 145,410 (-600). Contact Bi'
Schaben WA9AUW, (708) 208-4870', or
Mark. Hougaard KB9FCC, (708) 979- 1717.

AUG 1

DOYLESTOWN, PA The Wyndmoor AA
Repealer CIlb III Do-,1estown wi( meet al
the Da1'eslown Township Bldg. CommlrIi­
Iy Room on Wells Road. a1 7:3O PM. eaer­
ested persons may call Bob Agans, (215)
348·7966. The Club features speakers and
videolapes on lopics concerDng amaleur
radio. and they get together 10 study lor li­
cense teste. etc. They ollen schedule
weekend ellWrsions 10 ham iadio events.

To order, send check or money order for $49.95 +
$8.50 for shipping , along with your shipping address
and telephone number to:

Joe Brancato

THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Rn iden1S Add 8 1/."Ilo Sale. Tn, Ainu. Hawaii. and Candlan
R!!$idenI1. please $II'ld US, r.o.or.y Order & S17.10 Sh'PP"'ll

If you wi$ll more information pease send a SASE 10 the abcee Address, For
COD orders. can (31 0) 433-5-860, O\II$i<:le of CA Orders only call (800) 93~
HAM4 and leave a ""'$Sage. Dealtr Inquires tnviled.

THE POWER STATION
The POWER STATION is a 12V x 6.5 AmpHr gel-eell
cattery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most

HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, ORP, or HF mobiles such as the KENWOOD TS-SO
(at SOW). There are no hidden costs, all you need is your mobile. HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CO players. Walkmans. etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg­
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its'Jite if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you ··YOUR BATTERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

Serving the LORD
Since 1987

CIRCLE 3M ON READER SERVICE CARD
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AUG 5-7

VERNON, Be. CANADA The 3«l amuaI
Sky H9l Hamfesl wi be held by the North
Okanagan RAe. at Stoler Slaf "'- Resolt.
Flea Markel. Dimer & Dance. HF Station.
Mote. Conlacl Ncxth Okanagan ARC. P.O.
Box 1706. Vemen Be VIT 8C3. Canada.
For hotel reservat ions, call 1·800·863·
443 1.

AUG 6

INDiANAPOUS, IN The am...a1 WA9SNT
Hilmlesl win be held al ITT Tech. tnsl .,
9511 Ar'9Qla ct. lrom 8 AM-3 PM. Set-up
at 6 AM. This event is sponsored by the
m Radio CUI. Talk-in on 145.25-. C0n­
tact Da'fe Johnston K9HDO. (3 , n 875­
86<0
VALPARAISO, IN The Porter County
Hamlest and Computer Show. sponsored
by the Porter Cotnty ARC In eo-cceratce
with The Porler County To...rtsm B...reau,
will be held at Perter Co...nty Expo Center,
ncors open at 8 AM (set-tlp at 6 AM). VE
Exams 9 AM-12 Noon. Talk-fn on
146.n 5l-6kc 131 .8 Pl and 146520 sim­
plex. Contact Rich N9QlO. (2 19} 762­
8701: or seod SASE to PCARC HamFest.
P.O. Box 1782, Vatwaiso IN46384- '782.

AUG 6-7

JACKSONVILLE. FL The Greater Jack­
sonville Amateur Rad io/Comp uter
ShowIARRL NOfIhem AoncIa Section C0n­
vention. win be held at Osborn Convention
Center in downtown Jacksonville. Flea
Marl<e1. Hours: 9 AM·5 PM set: 9 AM·3
PM sen. 5e1-...p at 2 PM~ PM Frl. and 7
AM·9 AM Sal. VE Exams Sun. at 9 AM,
Contact Grea/e, Jack!onvilfe Ham!est
Assn., P.O. Box 27033, Jacksonville FL
32205. Tel. (904) 3!M}9193,

AUG 7

CROOKED LAKE, ANGOLA, IN The~
nuaI Land of Lakes Angola Hamlest. sp0n­

sored by the l.nl of Lakes ARC. wi be
tleld 6 AM-2 PM at Steuben County 4·H
FairgroLnds. comer 01200W & 200 N, VE
Exams for an classes Talk-in on 147.180.
145 .090 packet. 444.350 131.8 tone,
444.900f .l 00 . 224,94. 53.050. Contact
Sharon Brown W09DSp, 905 WPkwy. or.
Pleasant l a ke IN 46779. Tel. (2 19) 475·
5897.

UARSHRELD, WI The Marshfield Area
ARS wi! hold !heir 3rd annual Picnic, in
W~ PaJ1t, ~ing at'OIXld 11 AM.
This Is a Potluck/Swaplest . Talk·in on
147.180 . Con tact Guy A. Boucher
KB9GPJ. 107 Wesl Thi'd St.• Marshfield
WI 54449. Tel. (715) 384-4323. PACK·
ETT:KB9GPJ 0 W'9/HWWI.USANA.

NORTH TARRYTOWN, NY The Westch­
ester Emergency ccrnm . Assn. (WECA)
will hold their "WECA 8ummerlesl 1994' at
Westchester County Center, Junction 01
Ate 119 and Bronx River Pkwy. Talk-in on
147.061.66. Vendots. Fon.ms. VE Exams.
and more. Cor(acI Jeame Raffaell, (914'
962-9666.

PEOTONE, IL The 60th annual Ham­
lest/Computer Festival, sponsored by
Hamleslers Radio CUI. Inc., wi. be held
at Will Co...nty Fairgrounds 6 AM·3 PM.
Rea Market. 8et-tlP Sal. Aug. 6th atS PM·
12 midnight. Talk·in on 146.52 simplex,
146,64 H (coortesy 01 STARS); 146.94 (.)
(courtesy of KARS). For info, call (708)
535-AHAM. Get advance tickets (SASE
and check by July 20th) from David F.
Brasel NF9N. 6933 W. H0 51., Woltll /l
60482. Tel. (TOO) UB.()SlJ().

SPECIAL EVENT STATIONS

JULY 3

RUSSIAVILLE,. IN The Kokomo ARC wi
sponsor a Special Events Station honoring.
the Sesquicentennial celebrat ion 01
Howard County. Operation win be on 80,
40. and 20 meters in the bottom 25 kHz of
the General class bands, and In the 15
and 10 meier Novice class bands. The eta­
tion w~1 be on the air at 1400 UTe and will
con tinue fo r 12 hours. Please OS L
wlSASE to Dick Elliot N9/PA, P.O. Box
128, Russia-.lleW 46979.

JULY 4

COEBURN, VA The Louesome Pile ARS
wi. operate 0300Z-2200Z to commemo­
rate Coeburn's l OOlh Centernal CeIebra­
lion. Operation wiI be sse in the General
phone portions of 10, 20, and 40 meters.
For a ceomcete. please send a 9' x 12'
SASE to the l onesome Pine AR5 , P.O.
Box 2955, WISe VA24293.

JULY 4-5

PLEASANTON, CA Uvermore ARK will
operate N6FOO 11002 JIJy 4ttHJ100z Ju­
ly 5th, to oommemorate the Centennial AA­
rYversary 01 ttle City 01 Pleasanton. The
station will operate I rom the Alameda
County Fairgrounds. Freq...encies: CW
7.125: phone 14.250 and 28.485. For a
OSL send )'OIlr OSL and SASE 10 Bioi
Ross WA6PYHIAG. 7005 Corinlh Ct.,
Dublin CA 94568.
WILUAMSBURG, VA The Williamsb rg
Area ARC will operate W4TMN 1200Z J ly
41h-01002 JlIy 5th. to celebrate the 218th
AnriVEl rs8/)' 01 the signing of the Declara­
lion of tndependance . Freq uenctes:
146.58, 28.350, 24_950. 21.350. 18.150.

14210. 7270 and 3.810. For an trI101ded
certificate, send 0Sl and a 9" x 12" SASE
to HersIIeI KreiS KE4Gwv. 145 Sand HI
Rd., WiYiamsbu'g VA 23188.

JULY 4-1 0

AUSTlN, TX Amatetl~ affiliated with the
American S...nbathing Assn., the Naturist
Soc" and the Federation 01 Canadian Na·
t...rlsts . wiDobserve the 19th annual North
American Nude Awareness Celebration by
operating a Special Event Station near
14.265. 21 .365. and 28.465 +1- ORM. For
a certificate. please seod 0Sl and a 9" x
12" SASE to Bob Redoutey KFSKF, P.O.
Box 200812.~ nt 78720.

JULY 7

RUTLEDGE, GA Allanta Chapter 49.
oc.WA. wiI demonstrate amateur radio on
HFNHF starting at 2 PM-9 PM, EOST, in
suppor1 of the National Kidney Foundation
of Georgia's ann ...al ·Camp Indepen­
dence," for yOlJng transplant eligibles at
camp Twin Lakes. It allows yooog people
to see and participate in amate... r radio
communicati ons. Frequencres: 725 0,
14250. and 2 1,250 +1· a RM, using
W4NZJ. .... contacts welcomed and invit­
ed. For a spedaI OSL card. please seod
yotJ" mnlad po and 0Sl card wISASE to
.AJdson F. Whatsey W4NZJ. 2156 wnasor­
Dr., &teltWJe GA 3C278.

JULY 7·9

PITTSBURGH, PA Station WA3BAK will
be on the air Thurs., Fri., and Sat., July
7th-9th, 09:00 to 23:00 hours, in conjunc·
tion with the 56th annual Soc. lor Preser­
vation and Encouragemenl 01 Barter Shop
Quartel Singing in America (SPEBSOSA)
Inlem' Convention. Freql.l&r'lCies: 20 roo-

-'--~~._-- ...

Don't miss an issue of
"Cold Fusion" Magazine

Big savings off the newsstand price.
If you want to get the latest information on this new science a nd ind ustry . . . to know
what's happening with cold fus ion in the world. in (he governme nt , in the Jabs , _, then.
you need to subsc ribe [Q "Cold Fusion: Magazi ne today.

Each month "Cold Fusion" will han articles on:
• Research breakthroughs and developments from all over the world.
• Interviews with the movers and the shakers in the fi eld .
• Information on doing your own experiments.
• Markets and investment opportunities,
• What the media is saying about cold fusion,
• What w ashington is saying and doing about cold fusion.
• How the experts think cold fusion will affect your future as this amazing new energy source comes on line.

I;) S58.00 (U.S.) :J 568.00 (CAN) :J $82.00 (Foreign Air)

Expires _

YES, Charge my credit card: :J AMEX a VISA :1 MC
cere e _

State _ Country __

OR CALL 800-6n·8838 (Ext 304) (U.S.A.) 603·924-0058 (Ext 304) (Outside U.S.A.)

"COLD FUSION" Magazine, 70 Route 202N, Peterborough, NH 03458

FAX 603-924-8613
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l efS - 14 .2251.245 MHz ; 15 meters ­
21.3CllY.l2O MHz; 10 meters - 28.3OQ{.32O
MHz; 2 meters - 146.610 -600 kHz; 220
MHz banel. 224.00 -1.60; 440 MHz band.
440.000 ·5 MHz . Packet: W3HID
o W31XA.'SWPA.PA.USA.NA_ Bob
ScNesinger is Aochor Operator, AI 0S0s
wi be <Xlilfjil"ed by a special \XlI,I,ll!Ino­
raliYe OSL card. IXllWtesy ol Yaesu. USA.
aSL cards are available 10 WA3VBAK
SWL:s liItlO send a SASE to Baroor Shop
Singers, 4952 Esther Dr.• Sail Jose CA
95124~

JULY 9

EAST GREENWICH, RI The Fidelity ARC
MI opelale Klt«lG from 1300Z 10 1BOOZ,
to COiodde with the annual Yankee Tune
Up at the New England Wire less and
Steam Museu m. Operation will be:
Phone- lower port ion 01 Ihe 20 meter
General subband; CW- Novice portion 01
the 40 meter band. For a cemcete. send
OSL and SASE to Bob RiJoli NEf E. P.O.
Box 168, 8 Locvs! Ct., Fiskeville RI 02823.
EASTON, PA The Delaware,Lehigh ARC
Will operate W30K 1200Z-2400Z Irom
the Canal sesuvar. Operauon will be
on 3.965. 7.265. 14.265, 21.365, and
28.365 MHz. For a special OSL, send
OSLo ceereer number. and SAS E to
DlARC RD 4. Greystone Bldg., Nazareth
PA 18064.

JULY 9-10

FULTON, NY Station KV27 wi be operal­
ed 1200Z-2100z ead'I day l rom the Spirit
of Cettral New York HoI Nt Saloon festi­
val and 1<;r Show at ee Oswego Co.illy
Airport. Sponsor: The Oswego AR Emer­
gency service. Operation will be in the

middle ct ee General 80, 40. 20, 15 and
10 meter phone bands; the Novice portion
ol 10 meters. and 147.751.15 MHz. For a
cerbrlCale. send your OSL card and a large
SASE 10 Fred SwiaIKMski KY2F, P.O. Bcu
5227, Oswego NY 13126.
ST, LootS, MO The Monsarto ARA wi
ccerete WBOBBN from 1300 UTC-OOOO
UTC (both days). 10 corrvnemorale It1e St
LWs Gateway to the GokIl994 ()ympic
Feslival doSing. Operal iOn wilt be in the
General potlion of 40, 20, and 15 melefs.
Ihe Novice portion of 10 meters. 147.36+,
224.98-, and 443.5&+-. For a special OSL.
please send a g' x 12' SASE for an un­
folded OSL, or a legal size SASE lor a
folded OSL. to M.A.R.A.. P.O. Box 1596,
Maryland Heights lAO 63043.

JULY 21-30

EDMONTON, ALBERTA, CANADA The
Aadio Amateur Educational Society will
operate VE6 KDA during the annual
Klond ike Days Exposition. Frequencies:
1.870 when condnions permit , 3.750 0200
UTC,0500 UTC; 7.2000 2300 UTC·0200
UTC; 14.165, 21 .220. 28.300. and 14.050
(CW) when COndWons permif. For a OSL,
send aSL and SASE to RilES, Ritchie
Poslal Outlet Box 75038. Edmonton AB
T6E 6Xf, Canada.

J ULY 23-24

PENANG. MALAYSIA The MaJaysi¥t AR
TfWlsminer Soc. will sponsor a CW Con­
tes! 000l Z Sal. .lily 23J0.23S9Z Sm. July
24th. as part ol an invitation lor hams to
visI Malaysia ¥td iIl1end the"SEANET 94­
Convention in "bamber. Operation wi be
on 160. 80, 40. 20,15, ¥td 10 metefS (no
W"RC bands). The Contest can is "CO

SEA· ccotact Seanet Contest Manager
1994. Eshee Razak 9M2FK, PO. Box 13.
10700 Penang. Malaysia.
STRATFORD, NY The Fult on Counly
MaNon Loomis Commillee wilt operate
W2ZZJ hom 1300Z-2000Z on 1he General
class phone portion 01 40. 20, and 15
eetes, and on the NcMoe 10 meter phone
band. to celebrate the 1681h AnfIlversaJy
01 th e bi rt h 01 Dr. Mahlon Loomis .
1he Amencan wireless telegraphy piOllEl8r.
For it8f3hre and a certilicate. send OSL.
ecmact num ber, and a ' 10 SASE 10
W2ZZJ, 5738 STHWY 29A, Strallord NY
13470.

JULY 25-31

CANTON, OH The Canloo AAC wiAoper­
ate W8AL to celebrate the Pro Football
Hall 01 Fame Greatest Weekend . Time:
1400 UTC{)2OI) UTC. Frequencies: SSB ­
28.350.24,950.21 .350, 18.150,14.270,
7.270. and 3.870 MHz; CW - 28. 125,
24.910, 2t.125, 18.080, 14.050, 10.120.
7.125. and 3.700 +/. ORM. There will also
be RnY, Packel , AMTOA. Satellite, 2-me·
ter and a-meter FM/SSB. SWLs are wel­
come. For an unlOlded ceruncete. send
your OSL wilh conlad runber and a 9' x
12' SASE, with two units 01 urst-craee
poslage. For a OSL or a lokled certi!icale,
send your OSL willi cooIad , and a '10
(buSiness Size) SASE to Randy Phelps
KD&JN. 1226 DeJveme AWl. SW, Cantoo
OH4471~I306 .

JULY 30-31

DAN BURY, CT The Candlewood ARA
and its members w~1 sponsor the 1994
Connecticut OSO Party lrom 2000Z~
3OIh-2000Z July 31st, with a rest period

0400Z·12QOZ. Get details lrom Frank EI­
Mr N8WXQ, (203) 35Q-3523.

AUG 5-7

MILWAUKEE, WI Members 01 the MU­
waukee ARES wiI operate Slation YmiK
to celebrale lhe 4th annuar "Picnic Ham'
held at Menomonee Park in Lamon WI.
()pefation will be In It1e Geoeral phone and
CW bands on 75, 40. 20. 15 and 10 lTl&­

ters. For a certmcate, send OSL and a 9" x
12' envelope (with 2 oms ol posIage) to
IWWK, clo JoOO Leeidy. 757N Broadway;
&ito 306. MiIwavkee WI 53202.

AUG 6-7

BARNEGAT UGHT, NJ The Old Bamey
ARC M I operate W20B lrom "OLD BAR­
NEY: the Barnegat Lig hthouse (Long
Bea ch Island IOTA NA-l11 ) . to com­
memorate National lighthouse Day. Time:
3000 UTC-OOOO UTC each day. Frequen­
cies: Look in the lower 25 kHz 01the Getr
eratp~e bands: 40. 20, 15, and 10 me­
ters, plus 146.52 Simplex, 146.835 Aptr.•
end other local Rptrs. For a special OSL,
send a 9' x 12' SASE with 2 units 01
poslage, via NU2F. For fIlOf8 inlo, contad
OSL IN20B via NU2F, Joe Reishinger Sr.,
75 Joshua Dr.• Manahawkin NJ 08050
USA

AUG 7-13

POTTSYlU£, PA The 5ctiJyIkI AM wi
opemte N31LC Aug 71h-Aug 13th. to cee­
bmle Ihe Schuytki Co.illy Fair. OperatiOn
wi be both CW and phone on the GeneraJ
and Novice subbands. For ill certificate ,
send aSl and SAS E 10 Ed Brennan
N3ILC, 520 Spong Garr:Jen St., Ponsvile
PA 17901-1651. Ii

RANDOM OUTPUT

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter
Model Bl000A is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWD/RFL
C . W. power in Coaxial transmission lines.

81000A is comprised 01 a built-in line
section, direct reading a-scare
meter protected by a shock-proof
housing. Quick-match connectors,
plus a complete selection of p lug-in
elements. gives the FRONT RUNNER
reliability, durabil ity, f1exibililY
and adaptability with a two year
warranty.

Contact us lor your nearest
authorized Coaxial Dynamics
representative or distributer in
our world-wide sales network.

COAXIAL
DYNAMICS,
INC.

152 10 Industrial Parkw ay ,

C leveland, O hio 44135

2 16-267-2233

1-800-COAXIAL

FAX: 216-267-3142 See Us AI Dayton - Booths 401 & 402

Service and Dependability.. .A Pan of Every Product

CIRCLE 1M ON READER SERVIce CARO
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Continued from page 88

got a big lallgh around the o ffice, since I' m so
conserva tive I make Rush Limbaugh look like a
"New Dealer:). I also got acc used of being a fas­
cist. One angry genl who didn't have the courage
to give his return add ress wrote to Wayne instead
01me and said I must be a new ham, since I didn·t
know the urst thing about radio or regUlations. and
that I should not be allowed to write any more
columns {lor the record, I've been licensed lo r 2 1
years) . Go rlQUre.

At the very least, I expect the same respect
lrom you as I give. I do not write down to you. nor
do I assume that you are aa ignorant. I do not care
hOw tong you've been a ham, nor do I aSSign any
prestige or inStant authority to any partiCular class
eteeeose. 11 you're going 10 bother to write to me,
please have a littl e respect lor yoursell and me.
We can CiSagree, bullefs remember 10 use logic
to make our points, oot insultS.

All I d id was suggest tha i we give some
thought 10 why w e find it necessary 10 carry
around radios capable 01 tra nsmlning on police
end other publ ic service treqeeocies. I wanted you
10IkS 10 I/l ink about iI. 1/ you lee l threatened by
that, then I suggest you probably need to do a lot
more sen-esarmraeon on this issue than the rest
01us.

As always, I appreciate every single letter that
comes in. I don't care if you agree with my opinion
as tong as you actually have one. Havi ng an opi n­
Ion means more than just a knee·Jerl< reaction to
something tha t cnenos or threa tens your belief
systems. If means taking all ol lhe avai lable input
and forming your own ideas. It's J'I()\ difficult and
you don't have to be a college graduate to do it.
but it does take effort. Mental effort . Iil
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. TIliS;s. o~~tIJOlfin9Wrint :'tliJtU re<l bv tOOTx1D.: . . Now Shipping'
FMlAM rodlotronsml tte;s' have':a unique frequei'lcv
versus time start-up chcrcctertstto-even rad ios of the
same ,mcke and model.':' Thls :,-flngerPrint- can be
captured,' stored and analvzed. Our .exclusive TxlD
Software and the patented technologvof the TxlD-l
IBM/Compatible circuit board. can help '\IOU ident ifv
the abusers on Vour repeaterlOr help uou keep·track
of the number of rcdlcs perccccunt on commercia l
repectersrt: cress 'and DTMF decoding,· cs.iwel! res
Spectrum OccupancV"'ond Devlctlorr:m~asuremet:l:t
features further enhon.ce the austem.

, ""'·( 011or ustte for a brcxhure with full details, :
·" oddltional exomples.OndredvtlcolspeClflcotIOns.

'xID~1 with Software $6".00 ·
. Shlppl nC)l1iandling LPSGroundUSA, S8.00 '

,VlsafMC ond AMEXoccepl:ad, . COD on «lsh Or Monell Order bosis only.'.
Gcw« tlmetlt Pllrthase OrdersQ(~.

Orde... (800) 338-9058 .
Info; (503) 681-21 18 kiX, (S03) 681-2492

KIT BUILDERSl Complete list Of 165+
kit vendors. #10 SASE + $3.00 USD
to : RUTENBER ENGI NEERING,
38045 10th St. E. #H75-AR, Palmdale
CA 93550. BNB365

RCI-2950 OWNERS: New mcomca­
tion manual including Power increase,
Clarifier modif ication. Modulation in­
crease. Operating hin ts. and more.
Parts included. Only $20.00 ppd in
U.S. (Missouri residents add $1.15
tax). SCOTT, P.O. Box 510408, st.,
Louis MO 63151-04 08. (3 14)846­
0252. Money Orders or C.O.D.

BNB340

MANUALS KW940 Owner and Shop
manual with schematic , $20.00; also
Heathkit SB220- 1 manual and
schematic, $20.00; also NEW 3-500Z,
$85.00. (210}435-6190. BNB381

HR2510 , RC12950, CONNEX 3300,
COBRA 148, GALAXY SATURN, plus
many more kits to increase your moo­
uiauon. $1 9.95. (800)536-0109.

BNB3SO

aSL CARDS - Standard and cus­
tom. Your ideas or ours. Excellent
quality. Foil stamping available. Many
designs and type styles. Catalog and
sampies $1.00 refundable. WILKINS,
Dept. A, Box 767 , Atascadero CA
93423. BNB370

WANTED: Electron Tubes. ICS, Semi­
conductors . ASTRAL, P.O. Box
70 7ST, Linden NJ 07036. Call
(800}656-8467. BNB307

KENWOOD AUTHORIZED REPAIR.
Also tCOM, vaesu. GROTON ELEC­
TRONICS , Box 379 , Groton MA
01 450. (S08}448-3322. BNB310

NEW NN1G CW SUPER-HET SIN­
GLE BA ND TRANSC EIVER KI T.
Available in 20M , 30 M, 40M , 80M.
$59.95 plus $3.75 S!H. (Catalog-2
Stamps) . DAN'S SMALL PARTS &
KITS, 1935 South aro West #1, Mis­
soula MT 59601. BNB385

Continued on page 83

The deadline for the August crassi­
f ied ad section is June 9, 1994.

ALL ABOllT CRYSTAL SETS. Theo­
ry and construction of crystal set ra­
dios. $9.95 each, ppo USA, Send to;
ALLABOUT BOOKS, Oept. S, P.O.
Box 22366, San Diego CA 92192.

BNB200

CUSTOM MADE- HA ND TOOLED
leather products with your initials ,
name. call letters. Photo's & estimates
ava ilable. Key rings, walle ts, belts,
purses, hanging signs, specialty Items.
GREAT GIFT. LEATHER & WEST, 67
Causeway ao.. West Swanzey NH
03469. (603)352-5255. 9-4 prn . M-F
ET. BNB215

KIT BUILDERS-Announcing a NEW,
SYN THESIZED qrp Transmitter!
Transceiver, the ARK4. Get on the air
for only $99.95! (Transmitter Kit only)
Buy as little or as much as you want.
Full Transceive r Kit wfcase only
$199.95. One board , no wiring , top
quality components & PCB. GUARAN­
TEE D TO WORK . For info send
SASE; Call1Wrile to order: S & S EN­
GIN EERING . 14 102 Brown Road.
Smithsburg MD 21783; (301}416­
0661. BNB304

SELL: NCG 15m QRP transceiver,
used eue. A1 condition, $200.00. S.V.
Couch , 2029 JoAn n, Newlon KS
57114. BNB220

QSL SAMPLES - 50 cents. SAM·
CARDS , 48 Monte Carlo Dr., Pitts­
burgh PA 15239. BNB275

ATTENTION HAMS! Subscribe 10 6­
50 Worldwide for Six Merer Enthusi­
asts. OX Oigesl for OX Chasers. or
The Novice/Tech Report. Call
(817)694-4047 or FAX (817)694-2522.

BNB292

COMMODORE 64 REPAIR. Fast tum
around. SOllTHERN TECHNOLGIES
AMATEUR RADlO, 10715 SW 190th
Street #9, Miami FL 33157. (305)238­
3327. BNB295

Turn your old ham and computer gear into cash now. sere. you can wail for II ham/est
10 try and dump~, but you know you'll get II far more realistic price il you have it out where
100,000 active hampotential buyers can see it than the few hundred local hams who come
by /I flea ma~el tebe. Check your allie, garage. cener and closet shelves and get cash for
yoor ham and clJITllI,lter gear before it's too old to sell. You !<now you're not going 10 use it
again, so why leave it for yourwillow to throw out? That sluff isn't gelling any youngerl

The 73 Flea Markel , Bane, 'n' B<JjI, costs you peanuts (almoslkomes to 35 cents a
word for individual (noncommercial) ads and $1.00 a word lor commercial ads. Don't plan
0!1 telling a long story, Usa abbreviations, cram it in. But be honest. There are plenty of
hams who love to fix things. so d il doesn't work, say so.

Make your list, count the words, including your call, address and phone number. Include
a check Of your Cled~ card number ard expiration. )f you're placing a commercial ad, in­
elude an addrtional phone nUlTOOr, separate from your ad.

This is a month'Y magazine, not a daily newspaper, so figure a couple months before
the action starts; then be prepared. II you get 100 many cails, you priced ~ low. If you oon't
gel many calls, too high,

SO get busy. Blow the dust off. check everything out, make sure il still works right and
junebe you can help make a ham sure il still works right and juneba you can help make a
ham newcomer or refired old limer happy with mat rig you're not using now, Oryou m~ht

gel busy on your computer and put logether a 10s1of small gear/parts to send to those Inter­
ested?

Sand your ads and payment to the Barter 'n' Buy, Judy Walker, 70 Rt. 202N, Peterbor­
ough NH 03458 and get set tor the phone ceue.



wherever commercial power is not
conveniently available.

The new aeor.une inverter will op­
erate sensitive electronic equipment
requiring a regulated output, including
personal computers, and is ideal for
equipment requiring up to 2000 watts
(continuous), 2400 wans (for up to 15
minutes), and surge output of up to
5900 watts, fo r loads like heavy-duty
power tools with high starting currents.
Power conversion efficiency is oe­
tween 85-93%.

A brochure with specifications and
other practical Information is available
for $4 to cover shipping and handling.
For more information contact Pacific
Scientific, Inquiry Handling Depart­
ment, 1084 Old Colony Road, Lake
Forest, IL 60045; (815) 226·3100, FAX
(815) 226-3080. Or circle Reader Ser­
vice No. 201 .

ing on a ORP

budge\. I••
The book is

illustrated , and
is pric ed at
$19,95, It is
availab le from
yo u r tavcnte
dealer, or order
direct from nare
(add $2 USA, $3 elsewhere for S & H).
For more in formation contact rure
Publications , P.O. Box 493. Lake
Geneva, WI 53147; (800) 420-0579,
(414) 248-4845. Or ci rcle Reader Ser­
vice No. 203.

graphical display of output parameters
for multiple target Iccattons and lime
periods.

This product contains a lull-featured
location database and can be eas ily
customized. The CAPMAN package
requires a 386 or better PC or corceu­
ble. The IONCAP program is included
in the CAPMAN pac kage. which is
priced at $89 ppd. in the USA (else­
where add $3.50 S & H). For more in­
tomaucn contact LUCAS RadiolKan­
garooTabor Software, 2900 Va/mom
ea., SUite H, Boulder, CO 80301; (303)
494-4647, FA X (303) 494-0937. Or cir­
cle Reader service No. 205.

a BASIC prog ramming tanquaqe is
buill In. The complete kit is priced at
$299.

For more informatio n contact
Aclypse Corporation, Rt. 2, Box 213H,
Worthing/on, IN 47471; (812) 875­
2852, BBS (8 12) 875-2836. Or Circle
Reader Service No. 207.

PACIFIC SCIENTIFIC

Kangaroo Tabor Software has an­
nounced the new CAPMAN 2.0 com­
puter-assisted prediclion manger. This
is a orotessiooai-quaruv 10NCAP pack­
age that allows anyone to use the most
advanced propagatiOfl routine interlac­
ing with the ELNEC and MININEC an­
tenna analysis gain patterns.

CAPMAN is the versatile rrenu-dnv­
en skyway analysis package cevet­
oped by Kangaroo Tabor Software and
the prime author of IONCAP. CAPMAN
delivers IONCAP input file construction
and management, two integrated exe­
cute functions: the ability 10 view and
manipulate hug e output files , and

The same commercial duly reliabili­
ty found in Redi-line mobile electric
generators is now available in an elec­
tronic inverter to meet your portable
power needs. The Redi-line model
DA121-2400Q solid-state inverter op­
erates from 12 VDC vehicle batteries
to run 120 VAC. 60 Hz equipment

KANGAROO TABOR
SOFTWARE

TIARE PUBLICATIONS
Work Ihe world With 1 waif! Make

contacts of over a thousand miles us­
Ing just mililwalls! ThaI's [ust a sample
of Ihe fascinating fun you can hav e
with the new book Low Power Commu­
nications - Volume 2 - Advanced QRP
Operating.

Conceived, coordinated, and edited
by Richard H. Ar iand K7YHA , the
book's eight chapters were written by
some well -known QRPers , includ ing
73's own Mike Bryce WBBVGE. Chap­
ters cover: QRP DXing, contes tin g,
satellites, antennas. solar power, mi­
cro- and milli·walling, and oxceomcn-

fo rmation contac t Ham/ronics, Inc.,
65-F Moul ea.. H ilton, N Y 14468­
9535; (716) 392-9430, FAX (716) 392­
9420. Or circ le Reader Service No.
202.

•

use, and no corrocter or other ancillary
equipment is required lor instenauon.
The unit allows system power and
VSWR tests without disconnecting coax
lines.

For more nrcmanon contact Sinclair
Radio Laboratoties, Inc. , 675 Ensminger
na; Tonawanda, NY 14150; (716) 874·
3682, (800) 288-2763, FAX (716) 874­
3682. Or Circle Reader service No. 206.

mummeter that is truly pocket-sued-e­
the instrument is only 4.4- x 2.2" x 0.4­
and weighs only 3.5 ounces with bat­
teries. The Model 2700 DMM mea­
sures AC and DC volts and resistance,
with data hold, range hold, audible
conlinuity lest, diode test, bar graph,
and 3200 count LCD display.

oete hold freezes the d isplay 10

hold a reading. Range hold allows the
user to defeat autoranging and select
one specific voltage o r resis tance
range lor all measurements, This is the
only pocket DMM to offer all these tee­
tures.

For more rotormation, visit your ta­
verne deale r or contact B+K Precision,
6470 W. Courtiand St., Chicago, IL
60635; (3 12) 889- 1448, FAX (312)
794-9740. Or eucre Reader Service
NO. 204.

ACLYPSE CORPORATION
speech output. power motor drive , and
a battery with monitoring and recharge
system.

No electronics or advanced com­
puter experience is req uire d. Con­
struction lakes Iwo to six hou rs and
requires no special tools, The robot
has Its own operatlng syslem and

•

B+K PRECISION
B+K has introduced their first digital

Hamtronics has announced the
new COR-6 module-a voice 10 re­
peater controller combining COR cir ­
cu its and a real-voice ID o n one
board. It can be used with transmitter
and receiver modules to make a sim­
ple, low-cost repeater.

A digital IC records up to 20 sec­
onds 01 your voice, using aud io Irom
the repea ter receiver. The unit in­
cludes tail and time-out timers, cour­
tesy beep, and a solid-state relay to
key the transmitter.

The kit price is $99. or the unit is
available wired and tested for $149, A
cateloq is also available. For more in-

•

HAMTRONICS

Aclypse Co rpora tion has an ­
nounced the ADR-1 Robot Kit, a lillie
something different lor the ham who
has everything. The robot is 27" ten x
14 " in diamete r and weighs 16
pounds. The complete kit has an on­
board compu ter system that features
voice recognition capabi lifies, English

SINCLAIR RADIO LABS

Compiled by Charles Warrington WA1RZW

Sinclair Radio Labs has Introduced
an intelligent sne rrorstor lor remote RF
Iransmitt ers and associaled antenna
equipment. The AMV-6A measures RF
power from 1 10 990 walls in both the
lorward and reflected mode sirnultane­
ously. allowing for easy V$WR cacua­
ucoe.

Near Intuitive setup and program­
ming make this power monitor simple to

82 73 A mateur Radio Today-July, 1994



I

MICRO'"",·m. ' .....
-r. . N.l •.,. .,W xI~r

MICRO2&:
lDIIIIJlOl FW1JIl

.~.

l-&1nl-68'XtAl',......."lQ lIXI l'(JDIQ
.tl/IIIU 11IIIO . rtIll
-6111lJ IIllUlm
-<OlIlIIlQIlUI IIIU

Wh ere 's the Loop ?
"'_ ,,_._ """"'~ltriNl'"

..~ ~ ..., ..tor;."" ..; -

._ , 0oסI, "" n' .. ..., ,
,,_ .,..._,... ,.;_ ........-1.....
~~~_.... no_ .... _~.'n.~
h <d) , So> I r-"" .,.dIorillf .....•~_I
............ ..., ..~"' ..."T< _~. I<d ~ ..KheN'- _I'. r<l1""
,."" ... , ...... "1~l'o~.L' II

211m \1>1 ...... '7'11 7~ .... _ \99 ltollon n w
,' " t ell llas West On:le' T..i1"",~ '7 InroSt
1b<~"-Ul $oll105 Hotline 800-926-7373

CIRCLE 363 ON READER SERVICE CARD

1l4S rmllllll"lIn IlllEMKlI« n mOl

- lIIb: WII'lE WI -liIW flIlUWIli FOI IDJIIG
- 5-13..8 11( iI'PU' - WE 'lUI QI UIl6.1. COIIIn:t'
· 8 011I i'EmlllITI'VT -1 00 'lEAl1IDIlIlI' YtmlOOf POltI'EI
• II( ALb) OUJI'UT • EJM3 iMD E/IUJKlI
• IUEATIW.l.IOl lD. •8J SRDIlllS IWfUJ

,
(JIIIIIII _ 01. '-/I. • III m Ul nfOIl lUI- tOJ. lIIIIW ftU • rrI UlUIi MlI "" IlllI Ill

, ,., ' ,
Ftl1J AMl8l1Dli tHEUll (IIOT AIJI). IJICllIOOI(j

IOCIOPHONE. wmDIB AIlD FW IXX1JI'lENTITKIII
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• BUY· SELL· TRADE·
ALL BRA:,\[)S OF
1-\\'AY RADI OS &
ACCESSOR IES
can or Write for
a Current
Rye<

(406)252-9220
1113 Central Ave.

~ Billings, MT 59102
11II"""" C.W. WOLFE COMMUNICATIONS

IT'S BACKI The return of the HW-8 Handbookl
Second printing . Modil ieations lor the Heath ORP
rigs. First class mail $11. OX add $4 lor air mail
shipping. Mike Bryce, WB8V GE, 2225 Mayflower
NW, Massillon QH 44647. BNB404

BARTER 'N ' BUY
Continued trom page 8 1

SERVICE • • •• • MONITORS •• ••• WANTED •••••
SERVICE •• ••• MONITORS • • • • • WANTED • • • • •
• • • •• Any Iale model ... .. Test Equ ipment . • • • • •
call. (408}24 1·7376. BNB390

MAHLON LOOMIS. INVEN TOR OF RADIO;
(palented 1872) by Thomas Appleby. (Copyright
1967). Available from JOHAN K.V. SVANHOl.M.
N3 RF, SVANHOL M RES EARCH LABOR A·
TOAIES, P.O. Box 81, Washington DC 20044.
Please send $25.00 donatiOn with $5.00 lor S&H.

BN..20

BROWNies OSL CARDS SINCE 1939. Catalog &
samples $1 (refundable wiltl order). 3035 Lehigh
Street, Allentown PA 18103. BNS430

a SL CARDSIII Customize one 01 26 standard
formats, or create your own design, FREE info­
peeker (75 cent stamp appreciated) . CHESTER
a Sl's, Dept. A, 2 South Commercial, Emporia KS
66801. (316)342-8792, FAX (3 16)342-4705.

BNB434
CIRCLE 281 ON READER SE RVICE CARO
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$250
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Shipping: FOB Concorr1, Mass.
Prices subject to cha"C1e without notiCe.
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SPECTR UM INTER NAnOlW., INC.
Post Onice 8011064, Dept. S
Concan!, Mass. 01742, U.S.A.
Phone: 1508) zti3-2145
Fn: (508)263-7008

Demonstration Disc (IBM·PC VGA compatible)
01signals recorded trcmWX·SAT system. $3

CIRCLE 183 ON READER SERVICE CARD

1691 MHz Loop-Yagi Extension
model 169HY· XTN $85

1691 MHz Weather
Satellite System

1691 MHz Pre-amp.
model TS-1691·P. Amp

1691 MHz Receiver
model TS-16g1·Recvr

Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

Decoder Board & Software
model TS·VGA-SAT4 $349

Low Loss (microwave) Coaxial Cable (65ft)
with connectors.

model 1691-eoax ass'y $65

Tract; II Satellite Orbital Program. Tracks ALL
satellites, world map, prim out $99

1691 MHz l oop Vagi Antenna
model 1691-l Y(N) $99

REPEATER PROGRAMMING SOFTWA RE.-Use
your PC and modem to generate DTMF tones.
sere SASE to KM9S, Box n 1, Franklin IN 46131.

BN"50

FREE , .. Ham Radio OX Gospel 'rreets . SASE:
N1 GDP, RA R-OFC, P.O. Box 8 , Ha rmony M E
04942 . BNB443

CELLU LAR PHONE PROG RAMM ING PAC K­
A GE ! ProgramfRepr ogra m cellular phone (s ).
Change ESN and NAM. Ch ange o r Clone ALL.
S2OO.00 COmplele. Call (419)351·n 13. BNB520

CDROM-94 HAM RADIO CA LLSIGN DATA B ASE
Ham RadiO Carlsign Database with hundredS 01
PC Compatible programs, rad io mods. TCPIlP
Usenet, Ham RadiO Archives, FCC Rules & Bequ­
latiOnS, current exam question pools, and canadi­
an Call Signs. Only $24_95. with WindowsfOOS In­
te rl ace . Inc ludes shipp ing! Send check 10 :
COROM, 2348 Ka ren Dr.. ' 6 . Santa Clara CA
95050 or call (408)241-7376 with your Visa or MC.

BNB540

GOOD OX LOCATION on the second highest hill
on me East Coast . Four bedroom yellow brick
house, ovel1ooking Sandy Hook Bay. 65' mil itary
type tower. Call (304}462-5575. BNB505

RADIO DOCTOR VIDEOS lor Repair ;md Align·
ment 01 HF Transceivers . Reviewed by Gordon
West, January-73 Magazine. veece lor popular
KENWOOD , YAESU , a nd ICO M . ORD ERS;
(8001788- 141 6 MCNISA. Cet. log : SA S E (2
stamps): RADIO DOCTOR, 710 Teague Dr., Ken­
nesaw GA 30144. BNB442

BUTTERNUT ANTENNAS, NEW~n box. (2)HF6'
VX. $125.00: (2)HF58, $200.00: (2)HF2V. $11 0.00:
(1)HF7VX, $150.00. (210)435-6190. BNB435

CRYSTA L S : H igh q uality lor your V HF/ UHF
and SHF transverter projects. SAS E. WA 31AC,
7148 Montague st.. Philadelphia PA 19135.

BNB515
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CIRCLE 259 ON READER SERViCE CARD

UHF REPEATER
Makehigh quality UHF repealers trom

GE Master II mob iles!

DACRON ROPE, WHY RISK FAILURES wi1h aerial
supports? Strong, high UV resistant. ncn-st retcn
Military Type black DOUBLE (unlike our competi ·
tors' single) bra ided Dacron. 3132": $.06Ift, 3116·
(770 e. test): $.l1nt, 5/16"': $.1Mt. DAVIS RF CO.
24 HOUR ORDERS: (BOO)328-4m. BNB557

DON'T BUY QSL CARDS UNTIL YOU SEE MY
FREE SAMPLES. Also I specialize in custom cards
and e SL business cards. Write or call for l ree sam­
ples and custom card ordering information. LITT1.E
PRINT SHOP, Bo x 11 60, Pi lugerville TX 78660.
(512)990-1192. Mastercard and Visa now accepted.

BNB595

.".m

""
· ~Wu ... t' I Rd e
•~ and U'Iing iIIormaliafI
° lnUm&IiOfl "Mt'lOoA rar;loo

Where's the Fun ?
l)y iO m"t.... I~ had ",anN. and I U p«tN tllle bond
10 CJP"'I about IIlIe tim" l arm'N lit In.. mOl"]. R,_" and
g"l c"U "'-en in t:M trunk.. \l.." i-J "'OK '' It:!1l bnKk.
i'ollN up lmi&: tn..lau~hc1' pail. R..xm-",ith a ~' I""''' .
\la.'U ta[;.t'S off from IIlIe baIcOn,· ,l<,>pif1j, ;;\eM11 10 a eee.
H OI !ail .lips undn- IIv door. And rm 59 In Japan. I.

J-IO H~ J -17 HO J.;\Q J -40 I'lo<~
SJ9 $41 $47 $49 S!9 $69 SI

Add 56 Post &: Handling rs.... &: C...nada 514 othtn

A"temrasWest O. de. Hotll". :
&>... ~0062_S. Provo VT lU60~ 800·926·7373

CIRCLE 132 ON READER SERVicE CARD

.=

a SL5-ELEGANT. AFFORDA BLE. Samples $1
(relundable with order). AACO. Dept. 547. 1639
Fordham Way. MountainV_ CA 94040. BNB670

WANTED: Western Elect ric tubes and other tube
audio equipment. (800)251-5454. BNOO15

OUP\..EXER TUNING GUIDE. A complete booklet
showing step-by-slep instructions on tuning all types
01 duplexers . Included is theory 01 operation. ce­
tailed diagrams and much more. Send $9.95 plus
$2.50 s&h to RGM PUBL ICATI ONS, 533 Main
street. H~lsbofl) NM 88042. For laster S81'Yiee using
a major credll card call (505)895-5333 and order to­
day. 30 day money back guarantee. BNB635

SATELUTE EOUIPMENT Best $$$ USA. (800)851­
6534. BNB640

UNIVERSAL PROGRAMMERS Data 10 , XELTEK,
Logic Devices. Magic 10, EETools. Needhams. from
$399.00. EPROM programmers trom $117. Cali lor
Iree catalog. (408)241-7376. BNB645

VHF-UHF-SHF Large SASE. VHF.r, P.O. Box 685.
Holbrook AZ. 86025. BNB660

------ -._- ---_..-- ---_._,

... ELECTROMAGNETIC FIELD METER
Reduce e xpo.u re to potentia lly harmfu l

electromagnellc f ield • . AlphaLab'. handheld TriField"'"
Meier meas ure. AC electric fields, AC mlgne lic ' jeld,
lind radio/microwave power den.i1y. Find ground fa ults,
AC eurrent wlr.s or menure high-fie ld generalors w ith
the Magnetic seltlng (.2 - 100 mill igauss. 60 Hz); identify
pool1y grounded or shielded equ ipment, h ig h VOl or
fluorescent Ugh! l ield., distinguish hot vs. ground wires
with Electric sening (.5 - 100 kVlm, 60 Hz); measute
antenna radiation petteme, leaky micrOWl ve ovens, etc.
on RFlmicrowilv. selling (50 MHz to 3 GHz, .01 to 1
mWfcm2).

EJectric and magnetic seltings are omnidirectional,
measu ring lull magnllude 01 fie lds without the need to
reorient the meter. Price of $145 Includes delivery and
one-year warranty.

AlphaLab, 1272 Alameda Ave , Sa lt Lake ClIy, UT 841 02
Call (801) 532·6604 for speedier s erv ice or Iree
li teratu re on electromagnetic ra diat ion hea lth r isks .

Sell your product in 73 Amateur Radio Today
Call Dan Harper today.. . 1-800-274-7373

ELECTRON ruSES: All types and sizes. TransnVl­
ling. receiving. microwave ••• Large inventory ..
same day shipping. DAlLY ELECTRONICS, 10914
NE 39th ST. Sui te B-6, Vancouver. WA 98682 .
(800)346-6667 or (206)89&-8856. BNB719

HAM RADtO REPAIR· All makes and models. Fast.
PfI)lessional SefVice. AFFORDABLE ELECTRON­
IC REPAIR. 7110 E. Thomas Rd.• Scottsdale AZ
85251. (602)945-3908. BNB700

ROSS' $$$$ NEW JULY (ONLY) SPECIALS. SAVE
TIME AND MONEY HAVE MODEL NUMBER AND
MANUFACTURER REA DY WHEN YOU CALl OR
WRITE. KENWOQD, LH-3, $35.00; PB-10, $40.00;
TH -31 5A, $340.00; TH-22AT, $250.00; AEA PK·
232MSX, $298.00; PK-64A1HFM. $145.00; AUNCO
CAL L: YA ESU FT·416/25B , $255 .00 ; FT·470 .
$355.00; lCOM 3230, $635.00; BP-23, $30.00: BP­
70, $63.00; 707 $815.00;; 04AT, $250.00; 471H.
$1,150.00: MFJ 8159. $53.50; 1264, $3.00; 1265.
$14 .00; BENCHER CALL; SUTIERNUT CALL;
CUSHCRAFT A3WS. $250.00; AR-270. $57.00;
TELEX HY-GAIN. HAM-IV, $325.00; T2X, $361:1.00;
RF CONCEPTS CAll; MIRAGE CALL; LARSEN
CALL. LIMITED TIME OFFERS. LOOKING FOR
SOMETHING NOT LISTED OR HARD TO FINO?
CALL OR WRITE. OVER 9000 ham-related items in
stock 'or Immediate shipment. Mention ad. Prices
cash, F.e .B. PresIon. HOURS TUESDAY-FRIDAY
9:00 TO 6:00, 9:00-2:00 P.M. MONDAYS. CLOSED
SATURDAY & SUNDAY. ROSS DISTRIBUTING
COMPANY, 78 SOUT H STATE. PRESTON 10
83263. (208}852-0830. BNB707

MINIATURE POUCE RADAR TRANSMITTER One
mile range, $41 assembled. $31.00 kit 902S Cold·
water Rd. Bldg. l 00A, Fort Wayne IN 46825.

BNB725CIRCLE 345 ON RI;AOER SERVICE CARD

We special ize in CB radio modificalion
plans and hardware. Frequency and FM
conversion k its. repair books, plans. high­
performance accessories. T housands of
satisfied customers since 19761 Catal $3.

1b. W-........... 1111 L 'adlke.- ".,.¥~ I I OC
eo.-. del H.. CA ,UU

1714171 ' ''211 'AX I714~177

HamWindows
Your cateway to die wodd.

Softwa~ that combiMS the amateor radio
with a pH'SOIIal compater.

"FIBERW HIPS"
Mobile HF Antennas

(AS€>
MODEUMTR MHZ

HFA 6 50.0.54 0
HFA IO 2' .().2SI7
HFAI 2 24 89-24 "
HFAI ' UO.U..,
HFAI7 1'.HI'
HFA20 1 4 o- 1 4 ~

HFA30 101·10.1'
HFA.f() 7.0-73
HFA75 35-40

$17.75
EACH
. $6.00 S&Hj5C R__

MIo5alN Tu)
CI'IOd< n """.....«c o.o.

UEAVY·GAUGE
NICKEL·CHROME
BIUSS FfTTJNGS
no WAITS POWER
APrROX. 6' l.£NG7h
A VAIL IN BUCK

ASA " «J 3D 20 11 1~ 12 10 I

PO Box 3461
Myrtle Beach, SC 29578

1 - 800 - 722 - 2681
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Today (208) 852-08JO
ROSS OCST"R18lfTING COlllP....,.

71 S.-. $1_._ .lI;j. e:n63
HDu" T""".·Frl. " .$-: _ ,ClaW<!~." Su"

THIS MONTH'S GOODIE FROM THE CANDY STORE

CIRC LE 254 ON READER SERVICE CARO

SKYWA RN SP OTTER'S & STORM CHASERS:
" Storm scoeer's Video Field Guide~ now available
on VHS. Learn how to intercept and monitor devel­
oping tornadoes. Thorough spotter tra ining with
beautilul computer storm simulations. vivid slorm
video examples, narraled by personable IV mete­
orologist MitliOn times cener than any slide pre­
sentation. 524.99 each plus $2 .00 shipping to:
Dave Oliver. P.O. BOlt 3372. Amarillo TX 79116·
3372. BNB750

IIlOO£l~ = , -,~- , .~- • . ~

K" • ,, ~

K " r ,, ~

K" • ,, ~
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CIRCLE 228 ON READER SERVICE CARD

............ - ".......,. ..-

ec-lUC eOUPlE1"EUNIT" WITH ENClOSURE ,.. ".. ,S8oI.1l$

ec.ltXA 8C)()( WIO ENCLOSURE OR '-'El"ER ,•. , , S".116
lIC-llX ll 8e-X)(.>, lESS )IF"''' ,..".... "..".,.."..".".",." ." S M ,$5

~
(CONI, OlTTY CH..RGER FOR lU,o.

__ A.CIDIOEl CEll. USES UC3 008 I.C. QlJ Al/IY

.. =""~ co-oNENTS: Pee lolOUNTEO PWR XFUR.
s .. .. ........nER. ENCLOSUIIf' A _ MIll.Y

-.I....... 1101Z1G VAt; . _ HZ NOW

KAS REvt:RSl! ....rnlO" PROTECTlON. Tl'UClQ.E I TAlff UfO.
l.AftOER HEA,..... t_ ROVEtl SOFTW,uq:. AND
PROVI8IO.- roR DCTl:RHAI. CURRE NT l wn"allNQ.

FUN-KIT LINE
IMPROVEDI SMART SAnERY CHARGER KITS

BC04 , THE P" UL BUNYAN OF BATTE'" CHAROIND, FA.sT"

RECOVERY FOR eOR 1CElLS. All FEATURE$ OF8C-XX.VI'
T"O 5 ..LOP CHAROIt«l AAT"E , 10.0. I.OE1"ER. liEAW DuTY ltFRM,
.fJ'f'I.lCO,81.E TO DEEP CYClE HIGH POW'ERUSA.Gf. ..u. MET.....
$ 5' X. s-x ,oTENClOSURE EXTERN&!. HEAI$lNI< n ll v&<; 50
HZ Of'«.Y A8Ol1T U Lilli ._ .•._ ._ __.._.~._._ ' 1•.116

N "SMART" SOLAR CHARGER FOIl L(&O-&CIDf 0R-

E
c£u BAn " ",", 0<.0UI:GE YOUR ....1'T EIlI(. _ "I l'HE
POW'ER 1$ OFF' CHOOSE SAME \IQlT"_ R.tHOE AS

W1lCJO(. "IEEDll SOLoUl PoVti, 4 Y01.T"S_IIlT"""","
IlA.1"1"ERV YOI.T".o.oE __ _ .....lI5

KRO I . CURnS KEVER IOT USES THE eoou8" CH'P
... .: vee.KII lNCt..elR(:Url' 1IONl!I. &UOIO~ &NO PAATS
SUPPOf{T"S LA-.c 1<£YlNG. &OJUS T""81f SPEED. 5 · 50WPIol
KEY&NO fNCl.06URf NOT" 'NCl.OOEO _.~. ' • .lI5

................ IOCAIIllI. c...c"" DIll Y..-"ACCt ....o
us,o, S-Oocos, U 00 'DIll , OT " 00; ,. 00."" r,,--. """"'" 1'00

CIRCLE 296 ON REA DER SERVICE CARD

AMIGA COMMODO RE
FLAT RATE LABOR FLAT RATELA60R

A500 $55 A3000 $1 19 C64 $25 154 1 S30
A2000 $85 A4000 CALL C 128 545 1571 535
' PLUS UP S SH IPPING CDTV 560

ClJJ. FOR PRlONG ON MONiTOR REP~IR &OTHER mus WE SERVICE

COST OF SERVICES·

CIRCLE 338 ON REA DERS SE RVICE C ARD

SPECIAL LIMITED TIME OFFER
Between now and August 15th. every customer who sends
us their Am iga lor re pair has the cpuon to purchase
"Where in the World is cannen saooecc' software lor the
low price Of $10.95. while supplies last

For lNety piece 01 equipmenl tepaired .nd re\l.med 10 oureu~". ~

-MIl include cne 01 the~ FREE;

• A Co" ..ooclooe Of""* ctIgnO$tiC dosI<e\1e ($10.00 value).
• A CO" " oocloo e DiilO' o:>slic*l 0< ""* Tmubleshooler ($10.00 value).

CALL FOR RETuRN AlfTHOAlZATIOH NuMllEA

Now util~e the u me repsir facilities
u sed by dealer. an d o ther
Commodore service centers. Take
advantage of direct low pricing, fast
tum-around (24-18 hours). extended
warranties, service contracts, low­
cost sys tem upgrades (s uch a$ ,
MB Agnus), Toaster problems and
most important - PROFESSIONAL
SERVICE.

CIRCLE 7 ON READER SERVICE C ARD

CHIPSWITCH
4773 Sonoma Hwy. Sutte 132
Santa Rosa, CA 9540 9-4 269

'1'111<' ... <el l r701l $:JI_O& ' J "'"" 01<££..-_

CIRCLE 2tiS ON READER SERVICE CARD

GIVE YOUR

HR-2510 HR-2600
1M .........j ...IJH' C. ,n ,he

"BIG RIGS"

Say You Saw It In
73 Amateur Radio Today

-oxu xe- 1J-5.1i L"'-lT.R"'ATlO~AL

CAI.I. DIR£CTORV
OVCR A .llIWON CAll SIGNS

Hamcall onl ine service gives you ALL hams
via your computer & modem. Updated each
month! Onlv 129.95 per year. U nlimited usc­
24 hoursaaay - you pay for the phone call.
aOO :28 2-S628 • 703:89 4_S777 • FAX 703:8 94·9 14 1

S3 '!S ue KMAS' . '~Mod c_ PU. ~' .H ' N<> "'SA
"' -'._­- -"..,

, .
_WSS CUll · ,n s --n .__ l'f
.... 1IIp s.. lIMl+I - ,-..lilt u. U llIIl.
• S5-OwroeI 00sI'I SysBT> S199 95
• J6-Chlrr,el Dosh $yslem $149 95
• 2O-Qwnll Dosn $yslem S~ 95
.~r "~_"_Ia.II/IlI '"• .._ta__e- ,__
• til", _ t$AS()'" .....r c....,

............ BICT1IlIICS
DIioIIs,.._ 1'..0. ... 1$33 . .....1' IS A.Z 15252
L~ {Iill21M7·noo 1$3.D8 tr_ 1

WAAR.lHl'Y _ . ..._I.-.a -,......

CIRCLE 24lJ ON READER SERVICE CAItO

Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Work! Call Judy Walker today. 1-800-27 4-7373

AGGRESSIVE SALES REPRESENTATIVE see«­
ing additional employment. Would like to sail ama­
teur radio equipment. (910)299-1298. BNBSoo

JOIN TAPR·TUCSON AMATEUR PACKET RA­
DIO (non-profit developers of the TNC). Member­
ship benelils include: supporting the development
01 new ccmmunrcauons technology, Qua rterly
newsletter, low ·priced softwa re/shareware. 10%
discount on kits and publications. $l5/year (Ioreign
higher). Visa/M C accepted. When joining. mention
73. receive TAPR Packet RadiO General lnlo book·
let ($7 va lue)! (8 1 .OOסס-383(7 MaiI:8987·309 E.
Tanque Verde Rd. U37. Tucson AZ 85749-9399.

BNB765

FOX TANGO NEWSLETTER Collectors Editions.
Call lor years ava ilable , enure l ibrary. S30.00.
Great lor Yaesu enthusiast. INTERNATIONAL RA­
DIO & COMPlITER, INC. (407}489·5609. BNBns

LET ME SHOW YOU Ihe tipS and techniques or
amateur astronomy. CLEAR SKIES QUARTERLY
NEWSLE TTE R. $19 .00. MCIVISAIAMEX .
(800~1 -3003. BNB790

PALOMAR PD--800 Digital Display. cables and ln­
structlons to install in Kenwood T5- 52O. $100.00.
N2PTF. {315)684·3045. BNB760

SERIOUS ABOUT SOLAR POWER? The PVSP
starter kit comes with a 32 wall soierex VLX panel
and a ten amp Sunlogic charge controller. Speciat
introductory price $275 plus $? shipping. SUN ·
LIGHT ENERGY SYSTEMS. 2225 Mayf lower NW.
Massillon OH 44647. BNB774

HAM RADIO REPAIR- Prompt service. ROBERT
HALL ELECTRONtCS, 1660 McKee Rd.• Suile A.
San Jose CA 95116. (408)729·8200. BNB751

WAN TE D: HA M EQUIPMENT AND OTHER
PROPE RTY. The Radio Club 01 Junior H igh
School 22 NYC. Inc. is not only the Big App le's
largest Ham club but also the natiOn's onl y l utl
time. non-prom organizatiOn. WOllting to get Ham
Radio Into schools around the country as a theme
lor teaching using our EOUCOM-Education Thru
Communication- program . Send your radio to
school . Your donated amateur or related property.
which wi ll be picked up or shipping a rra nged.
means a tax deduction to the lu ll extent of the taw
lor you as we are an IRS 501 (c) (3) char~y In our
fourteenth year of service. Your help will also mean
a whole new world of educaflonal opportunity lor
children around the country. RadiOS you can write
off. kids you can't Enjoy summer by helping some­
one else and yourself. Please. Wfite-phol"le-or FAX
the WB2JKJ " 22 Crew"" loday: The RC 01 JHS 22.
P.O. Bolt 1052. New York NY tOOO2. Telephone
(516)6 74-4072 or FAX (516)674·96 00. Young
people . nationwide. can get high on Ham Radio
with your help. Meet us on the WB2JKJ CLASS­
ROOM NET: 7.238 MH z. 1100- 1230 UTC a nd
21 .395 MHz. 1300-1900 dalty - ALSO- at the
ARRL Soufhwestern Div. Convention in August.

BNB762
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FIELD DA Y ANTENNA
_ . .... M _61-. "'....

Amateur Radio Language Guide
• __ gl pn...es. _ "1yfcr1l'>el'lam_-..or
• Vol. 1 • Fmldt.~ aem-...._.PoIIft
· VoI. 2 · s_.-. f'oz'kooese.er-. I'kIzwegiM'
• Vol. 3-~. DeniIft, Cn<:h.~...~
• VOl • -0-. Du1IcIl, FnIIIn, RomiInIIn.~
. VOl S ·~.~"...... T..-. _dOi I ll'
5end S10. 1*~ u.S.. 512"-u.s, 10:

ROSE. P.O. eo. 796, Mundeleft. 116Q060.0796

Speak To The World

AMIDON TOROID COIL FORMS AND KITS lor
Ham projects. Inlerest to RadiO Amateu rs. large
stock on hand. IVAN JOSEPH, 3116 West Ja rtath
St. Dept. 73, Chicago Il60645, (312}465-8683.

BNB805

R·390A_SAlES_SERVICE_PARTS. Info
SASE: MILTRONIX , P.O. Box 3541 , Toledo OH
43608. BNB813

CIRCLE 134 ON READER SERVICE CARD

OVER 3500 AMATEURS WORLDWIDE ARE us­
ing Bandmaster Quad Antennas. Discover why.
Free cetercc. AAE . 3164 Cahaba Heights Rd.,
Birmingham AL 35243. (205)967·6122, (205) 970­
0622 FAX. BNB830

WANTED: Kenwood R600 ReceiVer, also McKay
DYM EK D P 40 pre-selector. Rick . N6NVG .
(510)687-271 9. BNB825

MORSE CODE MUSICI-Do Aerobics, Sing, o r
Jog. wl'll1e learning code! Sensational new dis­
covery and now the secret is yours! Order THE
RHYTHM OF THE CODe cassette leday! $9.95
ppd KAWA RECORDS P.O. BolC 31 9-5. Wey­
mouth. MA 02188. The HIT oIl1le Dayton j-tarrwen­
tion! BNB824

FREE IBM SHAREWARE AND HAM CATALOG.
Morse Code Computer mte necee. $49.95. DY­
NAMIC ELECTRONICS, Box 896 . Hartsene Al
35640. (205)773-2758, FAX (205)n3-7295.

BNB815

Full function Software
Stand alone onimotion
Ephemeris ba\elI YI'Orldwide geOjlOlitf.ll mcp

and latitude longitude overla~

D~!an(e &direttilll\ measuremen! 001
Extensive imoge procmiflg loo1~ox

[!J Adnnt.d Captur. Board
.eJllO'teS Doppler beDding
SOl """"" ..m,_ ",,,
f({ Port 1S<Joss 8temfitd
(DA1aiIs boI!I AM IIId FM dea*ri
llltfa IlI5i 2lJ§ AID [ lllI'itl ltl

Aulamo1ic GaiA lock (AGL)
MaintoillS Frome Sync

In Packet Radio

Sell Your New & Used Gear In BARTER IN I BUY
Classified Ads Work! Call JUdy Walker today. 1-800-274-7373

CAUUS
TODAY!!

ELECTRONICS GRAB BAG! 500 pieces of new
components: Inductors. capacitors . diodes, resis­
tors. $5.00 postpaid. ALLTRONICS. 2300 Zanker
Rd., San Jose CA 95131. BNB855

SGC, INC., an HF SSB radio manufacturer res
openings lor techniCal sales and support persons.
Must have general class license . good verbal and
written skitts. Knowledge ot mal1<eting. dealer net­
works and maril1e industry I'lelplul. Must be wilting
to travel. Send employment resume and salary his­
tory 10: SGC, INC., PO Bo x 3526. Bellevue WA
98009 USA. BNB880

THE ANARCHISrS BBS is a resource for anar­
chists. investigators, researchers. computer hack·
ers and phone phreaks. catagories inCJde: C0m­
puter hacking. investigation techniques. Telecom­
munications technology and Surveillance. can
(214)289-8328 lor Iree trial access. BNB831

WANTED: BUY AND SELL An types 01 Electron
Tubes. cen (612)429-9397, Fax (612)42g·0292.
C & N ELECTRONICS, Harold Bramstedt, 61 04
Egg Lake Road. Hugo MN 55038. BNB91 5

WANTED: COLLINS ANTIQUES, anytl'ling old
lrom. speakers. receivers. lransmit1ers. and all ac­
cessories. any ccnemon . Top $$$ pa id . Rick.
(600)462-2972 anytime. BNB865

SCHEMATIC DESIGN PROGRA M. Free broch ure.
write Dept. 7, SCHEME-ADDICT, 6622 West 44111
Place. Wheal Ridge CO 60033. BNB905

PRINTED CIRCUIT BOARDS lor 73. QST, etc .
Club orders welcome. US orders deduct 20%. Free
~st. s-e-e ELECTRONICS. Box 20304. sse Upper
James St .• Hamilton. Ontano. canada 19C 7M5.

BNB910

FCC COMMERCIAL LICENSE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Latest
nome study test easy eucre video. a & A pool
disks . F REE de tai ls WPT PUBL ICATION S
(800)800-7588. BNBS40

CIRCLE 188 ON READER SERVICE CARDCIIlCU 223 ON READER SERVICE CARD

Enter the e xcrtmg
world of packet rae
dio today wi th How
To Get Started In
Packet Radio . Dave
Ingram, K4TWJ .
wrote thi s be g in­
ne r ' s g u ide to
packet radio in an

easy-to-understand manner. It starts with
a non-technical description of packet ra­
dio, followed by chapters that include
getting started, selling up your station.
networks, BBSs, portable and high-fre­
quency operation and even a Packet Ra­
dio Equipment Survey. There' s also an
appendix that includes circuits for inter­
facing equipment. Join the most excit­
ing and rapidly growing area of ham
radio today! Order your copy of How To
Get Started In Packet Radio book for
only S9.95! (plus $2_00 S&H)_

~NARA
~~ lAOIOASSOCI.o'!lON

P.O. Box 598, Remand, WA 98073
Order. Only 1-80o-GDT·2·HAM

Inquiries (206) 869-8052
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- ,. Antennas Wtst
. - o.-Hal__=,__8 01 .3 7 3·842 S 9."

FOlDS TO AllOW DOORS TO OPEN
FOR MINI VANS ANOUTIUTY VEHIClES

BOt.TS TO TRAILER HITCH OR FLAT P1.ATE
SLPPORTS L.ARG.E I-F MOBILE ANTENNAS
NON FOl.DOVER MODEL .....SO AVAIlABlE

Subscribe to

73 Amateur
Radio Today

Call

800-289-0388

CIRCLE 251 ON REAOER 5ERVICE CARO

Woflr. aI1 1 11FbandII between 40 and 10 mclCn! e Adjllll·
able height bctwec:n ; and 12' for "" between noor and
ceiling. DUmont," 10 31(. • G IT:III for outdoor IISot alS11!
• Top qll.l!i1y _iorI - bri&hl6663.Ii aIumin_
robcql_ c:eMer _ire. beeY)'-d.., MW CQlIc:r coa.
....iIlIcsI wei bIrd""uc. . W..u ..d iDsidc _ build­
~p. . Anknn.oo an: compklc: - 1M row 0'*111_.
1nRIm&Idr., or L-ect......t 10 moldl lO your tnnsa:iva-.
• Usa 111M cwnr.crpoiJe - no l""""" DCe<kd. • .sec. up
""" dismone lea cui ly and qllickly. • ComplelC insuuelions
1"PI'lic:d. • DON'T kt anknlUl redrictlonllN' lneblilly
10 Install anknnu l<...p1"" otrlh~ alr !

SI79.9S + $10 SIll
Send0ledI SOrdor
Io:FL~

P.o. 8 01 31.1
Simi Vatlcy
CA 93093

800 _456 _127J
for V1saIMO'Info

M·F 9A·$P (Pl)
Dealer inquiries inwiled

For 750M lndoon, . Sf
our SFZ-7$ HItUal
$12",5. $IOsnt

A:FLYTECRAFT" SFZ
Indoor Multiband HF Antenna

Enjoy
Your

QSO ' S
with
anfi/

SFZ
l'

CIRCLE III ON REAOER SER'IlCE CA",O

- - -_ _._ - /F)~c'-_ _ _ . .... - " . !.J""',--eoo_ .... ......__. _,_....._._---_..-.--
;_......_- "'---_..­_..__..._..._... : .---- -.
I
~ c-. _ _ ......,,..~p ....... .... _ _ ...-

, _..._-----" ..__17" _

... a>tC. T U , .... _ . . ... ....
US.~

Texas FOLD-AWAY
BugCatcher .A_NTENNA MOUNT

-rhe SERIOU S HF Mobile AntennaM

Unmatched in Quality
Unmatched in Performance

CAll OR WRITE FOR
FREE BROCHURE

G LA SYSTEM S
P O Eb.25

e-M.... T_5 75135

903-527-4163
w. elIII SlJppIy~!"f1 you fIfJfId for 1n.1
BIG mobile . ;glla l y<W /lev.. '!wily. Wllnled!

Tile Ta .. BugCtlti'>oMC4Il be CtlSfom
desiQlIfId to " YOUR patficulw tIfIhicie.

Are you ready to o wn the BEST???
HENRY ALLEN WBSTYO _ TINA <ilEN

CIRCLE 124 ON REAOER SERVICE CARO

-

"

CIRCLE 11 ON REAOl: R SERVICE CARO

The ZAPPER is an
awesome Answer!

This magic-like little box activates any radar
detcda wilhin 314 of a mile. Wak:h the brake lights
come on the: spet:ding sports CIt that just flew by.
Keep those speeding big trucks from eating your

bumper. The ZAPPER is a100Hz amateur uansmit­
tel'tIl;: size ofacigarette peck,operates on a9v battery.
Complete wlh road game 'Trolling for Tailights".

$4995
Built & tuned only Plus $5.00 S&H

TRANSEL
~ 1lCHNtlLOClfS
~ "AoE I N us ...

12 3 East South Street
H arveys bu rg . O h 45032

' · 800-829-83 21

CIRClE 151 ON REAOER SERVICE CARO

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

ULTIMATE MODIFICATION BIBLE
MOST CO:MPLll:'1'B,
GamATES"J' IN rrSTIMII I l 1
0\l'D. /100~ 1OIaDl08 CBI IIA.lI .
0\l'D. 1M M<>D. IlAM ""," Ill" .
OI'I:J. 80~n: .:JlTSTALCBAIlT8
anIt 8CI MOD. C1ITSTAL ClIAllts.
""" I &~ /IfOI>.
TD IOtI:II IU.DlO MOD.
UJQAJI:t:OAJI ''' In'. 1IfPO.
"":I:R 100 PAOD OP ll<PO.

KDC 50UND 1-8ClO- 2S6-989S
1 PINE MEADOW $ 19.95
CONROE. TX 77)02

FREE HAM GOSPEL TRACTS. SASE. N3FTI,
5133 Gramercy. Clifton Heights PA 1901 8. BNB960

ROTOR PARTS ROTOR SERVICE. ROTOR ac­
cessories: Brak-D-Lays, Quik-Connecls. Pre-Sel
mods. NEW models for sale . Free ca talog .
C,A.T.S., 7368 State Road 105, Pemberville OH
43450. BNB996

HANDY TALKY CASES. black or camouflage ,
$8.95; p8lSOflC1lized. $14 .95; desk stands , $8.95;
specify make & model, add $8 .00 lor sIh. Send
SASE lor catalog. R. THOMSON. 165 Wellington
St .. Suite 28010. Barrie , Ontario. Ca nada ,
l4N7W1. BNB967

AZDE N SERVICE by former lactory lechnicia n.
SOUTHERN TECHNOLOGIES AMATEUR RA­
DIO, INC., 10715 SW 190 St. #9. Miami Fl 331 57.
(305)238-3327. BNB979

Sell Your
New & Used

Gear
In BARTER 'N' BUY

SERVICE . MONITORS . WANTED _

SERVICE • • . . • MONITORS • • • _. WANTI:.D • • .••
• .• . . Any late model . . .. . Test equipment. .. . ..
call. (408)241-7376. BNB945

Classif ied Ads Work!
Call Judy Walker

today at

1-800-274-7373.
~~~~~~~.!J

HERO ROBOT AND ROBOTIC EQUIPMENT
OWNERS; board repairs, Ie programming arn:! as­
sorted pre-programmed speech chips. For addi­
tional requests conlact: ELECTRONIC REPAIR .
2927 East Washington Aile ., Madison WI 53704,
(608)249-5577. BNB920

RADIO REPAIR Amateur and commercial. prctes­
slcnat work. Fred Fisher WF9Q, 6866 W. Hlver
Rd.• Sooth Whitley IN 46787. (219)723-4435.

BNB930

COMMODORE 64 HAM PROGRAMS-8 diSk sides
over 200 Ham programs $16 .95.1$.29 stamp gets
unusual software catalog 01usunee. Games, Adult
and Brit$h Disks. HOME-SPUN SOFTWARE, Box
1064-68, esiere FL 33928, BNB917

RF TRANSISTORS AND TU BES NEEDS DEAL­
ERS and repai r shops lor 2SC1969, 2SC2879,
MA F455. 2SC 1307 and more . WESTG ATE
(800)213-4563. BNB950

PRINTED CIRCUIT BOARDS for projects in 73,
Ham Radio, QST, ARRl Handbook . Ust SASE.
FAR CIR CUITS, 18N640 Field CI.. Dundee Il
60118, BNB966
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RANDOM OiiTPiiT"·..·"~'d
David Cassidy NIGPH Jim Gray WIXU

"
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FRt SAT

1 P-F 2 P-F

8 F-P g P-VP

lS P-VP 16 VP

22 G-F 23 F

29 P-VP 30 VP

" • • " , , • • •.'. • • • • •'. •• • • • • • • • • • •• ••
•• • •, •'. • • •• • '. •

30 and 40 Meter Bands

Nighttime OX between local sunset
and sunrise ought 10 be good·to-eKeel­
lent on days marked Good (G) on the
chart. and otten on Fair (F) days. Thun­
derstorm activity usually abates sever8I
hours auer sunset, but OAN will ob­
scure weak signals. Day and nighl short
skip will occur on many clays, with day­
time skip averaging up to 1,000 miles
and nigll llime skip up to 2.000 mites.
Beware 01 high absorption levels around

-~

80 and 160 Meter BInds

Forget any daytime activity, but when
conditions are Good (G) you may well
discover cccescoet OX at night, espe­
cially when QRN from thunclerstorms
iSnl present. There wi! be few, if any,
really good OX contacts on 160 Of 80
doong July. Shari skip at night. however,
can be pretty good out to about 1,000
miles or so.

Always nsten to Wo/'N and the propa­
gation lorecaslS at 18 minuteS aller any
hoUr, when up-fo-date reports of EloI.6­
cler K and A IndeKes are given along
with solar flux readings. iii

EASTERN UNITED STATES TO:

•• • • •• • •
" • • ,"" . • " " I• " • •• • • • • • • • • •• •• • •
" I" " . ' • • • • • • •. " " •• •• • < • • • , , ,

• ,.
•• • • • • • •

~ ..~-,. 'k._' ·......... .' ·,.. ..

6G 7G-F

27 F-P 28 P

20 F-G 21 G

13 F 14 F·P

"

JULY 1994
TUE WED THU

26F

12 P-F

19 P-F

MONSUN

3 F 4 F

17 P 18 P

24 F-G 25 G·F

31 VP

10 VP 11 P

Jim Gray WtXU
210 Easl Chateau Circle
Payson AI 8554 1

As I write these worcls (late April), the
month 01 July does not look particularly
good for HF band propagation. There
are several reasons lor this: generally
declining sunspot aetiviIy; higher daytime
absorption or signals during the summer;
probable violent magnetic field storms
which woukl adversely attect the iono­
sphere, hence HF band propagation m.­
ing several days surrounding the 10th.
16th, and 29th; and possCJle ceer ge0­
physical events such as hurricanes, v0l­
eeoc eruptions and earthquakes. That is
not to say they will occur. or that-i! they
cIo-they will happen in lhe U.S.A. How­
ever, my records taken eNer a periOd ot
about 16 years indicate a very high prob­
ability of such events taking eece when
tile sun'S disturbances cause strong
magnetiC fiekl cisreptcns on earth.

On the positive side of the ~er, it is
interesting to note that when HF bands
are the poores1, the VHF bands are often
the besl • , . and that can happen during
this month. There wi be meteor shower
propagation (della Aquarids peaking on
tile 29th), and a possibility of
stro ng auroral and sporadic E
ionization on or around the dates
given above. Sporadic E propa­
galion via fast-rnoW1g ion Clouds
orten resuIls in short contacts on
10, 6 or 2 meters with very low
path loss and high signal levels.

The band-by-band situation
looks very muclllike last month's
lorecasl.

10 Incl1 2 Meter Bind s

Sporadic E during daytight
hours on many Good days (G),
with strong skip signals from 500
to 1,500 miles, and with abrupt
termination of ccotact as the ion
cloud moves out 01range.

15 Ind 17 Me1et BInds

Good spcraoe E oonlacls be­
tween 300 and 1,300 miles on
most Good (G) days. Also. you
may find trans-equatorial skip In­
to the Southern Hem isphere,
with decent but not OutstandIng
Signal strength.

20 Meter Band

Consistent OX to most parts
01 the world on Good (G) days
d uring daylight ncurs, and
on particularly favorable days.
cnen until midnight local time.
This band will be your OX
workhorse.

high,level emp loyee of a well-known
national service organization, outli ning
a poSSible tunding source. I asked him
to send me some rno so that I could
prepare a proposal for his organiza­
tion , but he never did. I don't have this
gentleman's phone number (I know,
that's my fau lt), so that avenue turned
into a dead end (at least so tar). That
was disappointing, because a Single
source 01 lund ing would have made
Ihis idea an Immediate rea lity. I was
(and am) willing to do all the organiz·
ing work.. travel, and whatever else it
takes 10 get this going. but a commit­
menl ot fund ing from a major organi·
zation sure would make it a lot NSIElI".

When you take out Ihe f lakes .
kooks and nuts, I received appron­
rnatety 60 responses from peop le all
across the country, pledging their sup­
port. Over 100,000 people cast their
eyes upon these pages every month
(if you believe the research lhal shows
most magazines are read by at least
two people). Even if you only take our
pai d circ ulation l ig ures , a t least
50.000+ people had the magazine In
thei r hands. Sixly responses oul of
50.000 people is not what I would caa
an overwhelming outPOuring of sup­
port. In fact, I'd cal l it do wnright em­
barassing.

To those who responded, I regret to
tell you that it ecesm look like this
idea is going to get 011 the ground. I
would urge you 10 think about forming
a local group, or making it a clUb ser­
vice proje ct to contact loca l lawen­
tc rcement and set up something like
whal 1 suggested. You don't have 10
make it lancy. Just be prepared to pro­
Vide an organized and trained search
group for whenever your Iocatlaw en­
tcecement agency need s it. If you
need my help, give me a call (at my
ctuce . please). I am keep ing a
database 01 all of you who wrote to
me. II II fund ing source does present
itself. r11 be in touch.

Out-of -Band Radios

My column on the use and owner­
ship of radiOs capable 01 out-<lf-band
transmiSSions generated the mosl re­
sponse of anything I've wntten in the
last three-and-a-hal! years. Unfortu­
nately, the reading comprehension
level of some people Isn't what It
should be. Either thaI. Of many 01' you
didn't bother to read the whole article
(the fad that the closing paragraph of
my orig inal text got dlopped off with­
out my knowledge didn't help, either).

Many of you sighted the regulations
g iving us pe rm issio n 10 use any
means at ou r disposal to save life or
property. Many ot you Simply thougtll l
was trying to confiscate your reuos. I
got accused of being a socialist (which

Continued on pags 80

I'm Back!
YOIJ thought you'd gotlen rid of me.

didn't you? You thought, "CaSSidy has
fina lly stopped beating his head
against the wall and given up: didn1
you? Ha, Ha Ha ••• No such luckl

Actually. an overwhelming number
01 readers called or wrote. demanding
thai I break the sea-lroposed silence
and resu me writing this column (OK,
OK, it was only 12 letters]. To that
brave dozen go my heartfelt thanks If
you're wonde ring Why I took a lew
moolhs off, it's simple. One, I was try ·
ing 10 put together !he Amateur RadiO
Child Search organiZatiO!'! that I wrote
about back in Febfuary (more on this
laler). Second. 1 simply ran oul of
things to say. Sure, I cou ld have put
together a couple of putl pieces to gel
me ove r the last lew months, bu t
frankly I have more respect lor you
lhan ltlal. Judging from my ma~. most
Of you who read "Random Outpul~ at
least have a pulse. Many o! you can
actually write a decent letter and form
a logical argument. either agreeing
with me or disagreeing with me (more
on this later, 100). I figured you would
be able to tell thai I was spinnning my
wheels so, unlike many of the writers
in this fiel d (no names m en tioned,
please), I Simply decided to say noth­
ing, Since I had nothing to say.

I oon1 write thiS column to leed my
ego (contrary 10 what some of my Cti\­
ics say). I Wfile this column because I
think ham radio oughlto be more than
chasing ox and giving out signal re­
rene. I think hams should be Involved
and ecocemer aboul their hobby and
aOOUl the wOOd around them, I Iry to
send ou t sparks in this column, and
hope that at least one person will give
some thought to whatever topic I bring
up. I don't want you to agree with me,
but I do want you to think and develop
your own opinion alXlul things, /I noth­
ing else, I hope my column can pro­
vide something to Ialk about during a
OSO, other than the make and model
of your store'bought rig.

Amateur Rad io Child Search

To piCk up where we 'elt ott 8 lew
months ago, you 'll recall that I re­
Quested those of you who were Inter­
ested In assisting in the fo rmation ot
Amateur Radio Child Search to drop
me a note so I could gauge whether or
not the idea could get 011 the ground.

I received three letters lelling me
why I shouldn't even try to do this. I
think you can figu re out whe re I told
tnose naysayers to go. I received a
phone caM at my home on a Sunday
afternoon, and lhe caller gol angry
with m e when I suggested Ihal it
would be more appropriate if he con­
tacted me during business hours at
my office. I even received a call from a
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I f you're trading up from an older
rig, but have a budget, you want the
most you can afford in top-notch HE
Then the FT-840 is for you. U's right on
the money! Considering a mobile HF or
field radio and doubt the quality and
features of tiny HF rigs? Then the IT­
840 is for you. It won't disappoint you!

Built to handle rigorous field
operation, the new intense LCD display
affords sharp visibility in bright sun-

light. Die-cast heat sink and internal
thermally switched fan keep the 1-"T-840
running cool. ~10dular design circuit
boards ensure operating efficiency ­
manufacturing excellence you'd expect
in much higher priced radios.

For high performance, the FT-840
features a low noise front end that uses
the latest in FI:."T RF amplifier design.
Two DOSs and magnetic encoder for
silent. smooth tuning and fast switch­
ing. Twin band-stacking \,FOs. And.

automatic lO-m PM(optional) repeater
offset with selectable cress. Even two
optional external antenna tuners to
customize your ri~.

fbp of the line quality and features
at a remarkably low price. Justwhat
you'd expect from Yaesu! AJr high-tech
performance. and a wealth of features
that won't break your budget ask your
dealer about the FT-84o.

YAESU
Performance without compromise."

e 993 Yaesu USA, 17210 Edwards Road, cemtcs, CA 90701 (310) 40H700
SJ)€C~lCalion& Sllbjel;110 change witMul nollCe Specnicaliuns guaranteed 00'1' W~hlO erreteur bands 50mB aecessoues arnlior options are standard incertain areas. CheckWIthyoor kx:al y~u a~1ef tCH' sP/IC,lic cl81aits.



Amateur Radio Products Group
P.O. Box 22745, 2201 E. Dominguez Street
Long Beach, california 90801-5745
~ 1994 Kenwood Commri;ationa Corpomul
AI "'1'lS ,_..tid

KENWOODCOMMUNICATIONS CORPORATION

50 watt (144MHz), 35 watt (440MHz) with 5110 watt settings · "6 in 1"
multi-user proqramable memory -72 memory channels . Dual RX on same
band « 0155 selective callingwithpagefunction · AlP for improved intermod
relectlon- Quick releasefront parlel · '20019600 bps.packet compatible. Wireless
cloning function· Built-in C1CSS encoder/optional 1SU-8 decoder

An exceptional compact, all-band HFtransceiver, with 500kHz to 30MHz
receiver - 100 watts - DDS with "fuzzy Logic· control - Kenwood's Advanced
Intercept Point (AlP) ensures topperformancewith reduced noisefloor

All-band HF transceiver with general coverage receiver, 100 watts-ssa
slope tuning, CW variable pitch and reverse control , IF notch, l·Hz fine
tuning function-Superb receiver sensitivity and extremely Quiet noise
noor - SSB HIGH BOOST function to bust through Ihe pne-ups - Filter options
lor both first and second IF sections - Buin·in CW memory keyer (DRU-2voice
keyer optional)

An industry first! 50-volt, MOS FEr final amplifier and OS? for superior
linearity. 150 warts output · All-band HFtransceiver with general
coverage receiver - Switchable AGe, selectableIFfilters with memory, dual­
mode noisebrankers. IFnotch filter, CW reverse mode, CW pitch, 5SB slope
luning, IFand AFvariable bandwidth luning · Built-in CW memory kever (DRU-2
voice keyer optional)

3 watt output from MOS-FET power module and supplied 6-volt battery
(TH-22AT: approx. 3 watts, TH-42AT: approx. 2.5 watts), and 5 watt
output with optional PB-34 • Easy 12-voll operationwithPG-2W or PG-3H
cable · Compact design: 2-3116 x4-518 x1 in. • Built-in 01MF keyboardwith
monitor

All-band HF transceiver with general coverage receiver, 100 watts
· Wonderfully easy to use, yet hiqh-pertormance package
• Filler options for superb receiver pertormarce

Wide band receiver coverage - CTCSS encode built-ln • Three power
settings: 5. 10, and 50 W · 20 full-function memory channels storeeverything
youneed - Multiple scannirlQfunctiOrls

2m, 50 wattl7OCm, 35 watt modular FM transceiver - 101 memory
channels for each band - C1CSS encode builHn • Wideband receiver
• Optional modules tor 28. 50. 220. or 1200 MHz · Remote-mountablefront panel

Full duplex cross-band operation - CTCSS encode/decode built-in ­
Alpha numeric display and message paging . Wideband receiver · 50
memory channels· Sliding keyboard cover and illuminated keypad

Cut Your Own Deal

Spend this summer vacation with the radio you always wanted
with great deals from Kenwood! I

• S$AVE
'00

UTS-850S

UTH-78A

OTM-24M

- Nt,\lII\
OTM-733A

o TS-950SDX

o TS-450S

o TS-50S

OTM-742A

O TH-22AT
TH-42AT

1----
I TOo. euslllllllt\. I'RESHrT THECOMf'UTID COUPOIl ATTttE TIMEOf

I'\IRCHASE TO TOU RAUTHORIZED lDIWOOD AMATEUR RADIO DEAUR fOR

I TOUR DISCOUtrl ThIs COUpOI'I may lie I/SIIll onI)' IoIIIIe K!nwoDd models~
here. 101 the ,",'OP'W lhsalunt iditiiled . ThIs (:OUIlOll is llOI good 101 CI$Il.I Offer lIOOd orlly atautllOOled deIle~.
To authorized Kenwood I1ealell Indil;ale the I1Idio purchased and dec ount

I amount Send this CO\IpOIl. alO/lQ wilh • copy 01 the sales tecept. to XerrwoodI :,"QIioneCOrporalIOll. Antntion: Summe< SaIlJ

I AQORESS
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